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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1110327B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
13L-SS-2/10132011/ 1110327B-03 Air 10/13/2011  X    


13L-SS-1/10172011/ 1110327B-04 Air 10/17/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X  X  
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Laboratory Duplicate Sample RPD     X 
Field Duplicate Sample RPD     X 
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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Validation Performed By: Dennis Dyke 


Signature: 


Date: December 1, 2011 


  


Peer Review: Joseph C. Houser 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 







Client Sample ID: 13L-SS-2/10132011/
Lab ID#: 1110327B-03A


EPA METHOD TO-15 GC/MS FULL SCAN


3101821File Name:
Dil. Factor: 1.63


Date of Collection:  10/13/11 7:47:00 PM
Date of Analysis:  10/18/11 09:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.82 Not Detected 2.1 Not DetectedVinyl Chloride
0.82 Not Detected 3.2 Not Detected1,1-Dichloroethene
0.82 Not Detected 4.4 Not Detected1,1,1-Trichloroethane
0.82 Not Detected 3.2 Not Detectedtrans-1,2-Dichloroethene
0.82 Not Detected 3.2 Not Detectedcis-1,2-Dichloroethene
0.82 Not Detected 4.4 Not DetectedTrichloroethene
0.82 1.5 5.5 10Tetrachloroethene
0.82 Not Detected 3.3 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


106 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
107 70-1304-Bromofluorobenzene


Page  5 of 14







Client Sample ID: 13L-SS-1/10172011/
Lab ID#: 1110327B-04A


EPA METHOD TO-15 GC/MS FULL SCAN


3102113File Name:
Dil. Factor: 1.62


Date of Collection:  10/17/11 11:15:00 A
Date of Analysis:  10/21/11 05:54 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.81 Not Detected 2.1 Not DetectedVinyl Chloride
0.81 Not Detected 3.2 Not Detected1,1-Dichloroethene
0.81 0.89 4.4 4.91,1,1-Trichloroethane
0.81 Not Detected 3.2 Not Detectedtrans-1,2-Dichloroethene
0.81 Not Detected 3.2 Not Detectedcis-1,2-Dichloroethene
0.81 0.63 J 4.4 3.4 JTrichloroethene
0.81 30 5.5 200Tetrachloroethene
0.81 Not Detected 3.3 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


106 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
110 70-1304-Bromofluorobenzene


Page  6 of 14
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1104258 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


28L-SS/04082011/ 1104258-01A Air 4/8/2011 X


14D-SS-2/04112011/ 1104258-02A Air 4/11/2011 X


55T-SS/04122011/ 1104258-03A Air 4/12/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


1,1-Dichloroethane and trans-1,2-dichloroethene were detected in the associated laboratory method 
blanks; however, the associated sample results were greater than the BAL or were non-detect. Therefore, 
qualification of the sample results was not required.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: May 11, 2011


Peer Review: Dennis Capria


Date: May 11, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS















Client Sample ID: 28L-SS/04082011
Lab ID#: 1104258-01A


EPA METHOD TO-15 GC/MS FULL SCAN


d042621File Name:
Dil. Factor: 2.68


Date of Collection:  4/8/11 1:06:00 PM
Date of Analysis:  4/27/11 01:13 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.4 Not DetectedVinyl Chloride
1.3 Not Detected 5.3 Not Detected1,1-Dichloroethene
1.3 0.97 J 7.3 5.3 J1,1,1-Trichloroethane
1.3 Not Detected 5.3 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.3 Not Detectedcis-1,2-Dichloroethene
1.3 5.4 7.2 29Trichloroethene
1.3 19 9.1 130Tetrachloroethene
1.3 Not Detected 5.4 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


113 70-1301,2-Dichloroethane-d4
107 70-130Toluene-d8
100 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: 14D-SS-2/04112011/
Lab ID#: 1104258-02A


EPA METHOD TO-15 GC/MS FULL SCAN


d042622File Name:
Dil. Factor: 4.84


Date of Collection:  4/11/11 1:17:00 PM
Date of Analysis:  4/27/11 01:46 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


2.4 Not Detected 6.2 Not DetectedVinyl Chloride
2.4 0.82 J 9.6 3.2 J1,1-Dichloroethene
2.4 31 13 1701,1,1-Trichloroethane
2.4 Not Detected 9.6 Not Detectedtrans-1,2-Dichloroethene
2.4 Not Detected 9.6 Not Detectedcis-1,2-Dichloroethene
2.4 170 13 910Trichloroethene
2.4 430 16 2900Tetrachloroethene
2.4 0.61 J 9.8 2.4 J1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


114 70-1301,2-Dichloroethane-d4
104 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 55T-SS/04122011/
Lab ID#: 1104258-03A


EPA METHOD TO-15 GC/MS FULL SCAN


3042327File Name:
Dil. Factor: 24.6


Date of Collection:  4/12/11 4:39:00 PM
Date of Analysis:  4/23/11 10:40 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


12 Not Detected 31 Not DetectedVinyl Chloride
12 Not Detected 49 Not Detected1,1-Dichloroethene
12 35 67 1901,1,1-Trichloroethane
12 Not Detected 49 Not Detectedtrans-1,2-Dichloroethene
12 15 49 60cis-1,2-Dichloroethene
12 900 66 4800Trichloroethene
12 2500 83 17000Tetrachloroethene
12 14 50 591,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


98 70-1301,2-Dichloroethane-d4
104 70-130Toluene-d8
104 70-1304-Bromofluorobenzene


Page  1





		Page450: 0450 of 0459

		Page451: 0451 of 0459

		Page6: 0006 of 0459

		Page16: 0016 of 0459

		Page28: 0028 of 0459








Imagine the result


RACER Trust


Data Review


MORAINE, OHIO


Volatile Organic Compounds Analyses


SDG #:  1104337


Analyses Performed By:
Air Toxics Ltd.
Folsom, California


Report #:  14147R
Review Level:  Tier II
Project: OH000294.2011.00007







\\Arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2011\2011 - 14001 to 14500\14147\14147R.docx 1


SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1104337 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


AA-04112011/ 1104337-01A Air 4/12/2011 X


55T-IAB/04112011/ 1104337-02A Air 4/12/2011 X


DUP-1/04112011/ 1104337-03A Air 4/12/2011
55T-IAB
/04112011/


X


55T-IAF/04112011/ 1104337-04A Air 4/12/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


55T-IAB/04112011/ /
DUP-1/04112011/


1,1,1-Trichloroethane 0.93 U 0.31 J AC


Trichloroethane 4.8 7.4 42.6%


Tetrachloroethene 18 24 28.6%


 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.
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8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: May 11, 2011


Peer Review: Dennis Capria


Date: May 11, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS















Client Sample ID: AA/04112011/
Lab ID#: 1104337-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041811File Name:
Dil. Factor: 1.71


Date of Collection:  4/12/11 1:38:00 PM
Date of Analysis:  4/18/11 03:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.93 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.92 Not DetectedTrichloroethene
0.17 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


93 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 55T-IAB/04112011/
Lab ID#: 1104337-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041812File Name:
Dil. Factor: 1.71


Date of Collection:  4/12/11 2:35:00 PM
Date of Analysis:  4/18/11 04:39 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.93 Not Detected1,1,1-Trichloroethane
0.17 0.89 0.92 4.8Trichloroethene
0.17 2.6 1.2 18Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/04112011/
Lab ID#: 1104337-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041813File Name:
Dil. Factor: 1.87


Date of Collection:  4/12/11 
Date of Analysis:  4/18/11 05:30 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 0.057 J 1.0 0.31 J1,1,1-Trichloroethane
0.19 1.4 1.0 7.4Trichloroethene
0.19 3.6 1.3 24Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 55T-IAF/04112011/
Lab ID#: 1104337-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041814File Name:
Dil. Factor: 1.71


Date of Collection:  4/12/11 2:30:00 PM
Date of Analysis:  4/18/11 06:22 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 0.053 J 0.93 0.29 J1,1,1-Trichloroethane
0.17 1.4 0.92 7.7Trichloroethene
0.17 4.1 1.2 28Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
99 70-1304-Bromofluorobenzene


Page  1
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1110623 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
AA/10252011/ 1110623-01 Air 10/26/2011  X    


63T-IAB/10252011/ 1110623-02 Air 10/26/2011  X    


63T-CS/10252011/ 1110623-03 Air 10/26/2011  X    


63T-IAF/10252011/ 1110623-04 Air 10/26/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 







 


G:\Project_Data\AIT_PVU\2011\2011 - 15000 to 15500\15138\15138R.docx 3 


ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X  X  
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Laboratory Duplicate Sample RPD     X 
Field Duplicate Sample RPD     X 
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1104434 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


61T-CS/04182011/ 1104434-01A Air 4/19/2011 X


61T-IAF/04182011/ 1104434-02A Air 4/19/2011 X


AA/04182011/ 1104434-03A Air 4/19/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance







\\Arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2011\2011 - 14001 to 14500\14158\14158R.docx 3


ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: 61T-CS/04182011/
Lab ID#: 1104434-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e042517File Name:
Dil. Factor: 1.55


Date of Collection:  4/19/11 9:08:00 AM
Date of Analysis:  4/25/11 07:33 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.40 Not DetectedVinyl Chloride
0.16 Not Detected 0.61 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.61 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.63 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.61 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.84 Not Detected1,1,1-Trichloroethane
0.16 0.61 0.83 3.3Trichloroethene
0.16 1.3 1.0 8.7Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
100 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: 61T-IAF/04182011/
Lab ID#: 1104434-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e042518File Name:
Dil. Factor: 1.64


Date of Collection:  4/19/11 9:06:00 AM
Date of Analysis:  4/25/11 08:21 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 0.30 0.88 1.6Trichloroethene
0.16 0.73 1.1 4.9Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
99 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: AA/04182011/
Lab ID#: 1104434-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e042519File Name:
Dil. Factor: 1.52


Date of Collection:  4/19/11 10:46:00 AM
Date of Analysis:  4/25/11 09:08 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.15 Not Detected 0.39 Not DetectedVinyl Chloride
0.15 Not Detected 0.60 Not Detected1,1-Dichloroethene
0.15 Not Detected 0.60 Not Detectedtrans-1,2-Dichloroethene
0.15 Not Detected 0.62 Not Detected1,1-Dichloroethane
0.15 Not Detected 0.60 Not Detectedcis-1,2-Dichloroethene
0.15 Not Detected 0.83 Not Detected1,1,1-Trichloroethane
0.15 Not Detected 0.82 Not DetectedTrichloroethene
0.15 Not Detected 1.0 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
100 70-1304-Bromofluorobenzene


Page  1
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1110622 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC


DUP-2/10262011/ 1110622-01 Air 10/26/2011 63T-SS-1 
/10262011/ X    


63T-SS-1/10262011/ 1110622-02 Air 10/26/2011  X    


63T-SS-2/10262011/ 1110622-03 Air 10/26/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
All compounds associated with the QA blanks exhibited a concentration less than the MDL, with the 
exception of the compounds listed in the following table.  Sample results less than the BAL associated 
with the following sample locations were qualified as listed in the following table. 
 


Sample Locations Analytes Sample Result Qualification 


DUP-2/10262011/ 
63T-SS-1/10262011/ trans-1,2-Dichloroethene 


Detected sample results 
< RL and < BAL “UB” at the RL 


63T-SS-2/10262011/ 1,1,1-Trichloroethane 


      RL Reporting limit 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
 
 
4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
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Sample ID/Duplicate ID Compounds 
Sample 
Result 


Duplicate 
Result RPD 


63T-SS-1/10262011/ / 
DUP-2/10262011/ 


1,1,1-Trichloroethane 5.1 4.7 8.2 % 
Trichloroethene 50 48 4.1 % 
Tetrachloroethene 340 320 6.1 % 


 
The field duplicate sample results are acceptable. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X X   
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Laboratory Duplicate Sample RPD     X 
Field Duplicate Sample RPD  X  X  
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) #1503353B and 
1503354B for samples collected in association with the RACER Trust site in Moraine, Ohio.  The review 
was conducted as a Tier III evaluation and included review of data package completeness as required 
under USEPA Region III M3 validation.  Only analytical data associated with constituents of concern were 
reviewed for this validation.  Field documentation was not included in this review.  Included with this 
assessment are the validation annotated sample result sheets, and chain of custody.  Analyses were 
performed on the following samples: 
 


SDG Sample ID Lab ID Matrix


Sample 
Collection 


Date Parent Sample 


Analysis 


VOC SVOC MET MISC


1503353B 


20D-IAF-1/03172015 1503353B-01A Air 03/17/2015  X    


20D-IAF-3/03172015 1503353B-02A Air 03/17/2015  X    


20D-IAB-1/03172015 1503353B-03A Air 03/17/2015  X    


20D-IAB-3/03172015 1503353B-04A Air 03/17/2015  X    


1503354B DUP-1/03172015 1503354B-01A Air 03/17/2015 
20D-IAF-
3/03172015 


X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems provided  X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 100% for air matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to five times the RL, a control limit of three times the RL is applied. 
 
Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
 


Sample ID / 
Duplicate ID Compound 


Sample  
Result 


Duplicate 
Result RPD 


20D-IAF-3/03172015/ 
DUP-1/03172015 


1,1,1-Trichloroethane 0.14 J 0.23 J 


AC Trichloroethene 0.27 J 0.29 J 


Tetrachloroethene 0.49 J 0.56 J 


    AC Acceptable 
 
The field duplicate sample results are acceptable. 
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8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks  X  X  


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD  X  X  


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 20D-IAF-1/03172015/
Lab ID#: 1503353B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


20032419File Name:
Dil. Factor: 1.88


Date of Collection:  3/17/15 9:21:00 AM
Date of Analysis:  3/24/15 10:10 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 0.025 J 1.0 0.14 J1,1,1-Trichloroethane
0.19 0.050 J 1.0 0.27 JTrichloroethene
0.19 0.072 J 1.3 0.49 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


86 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-3/03172015/
Lab ID#: 1503353B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


20032423File Name:
Dil. Factor: 1.93


Date of Collection:  3/17/15 9:24:00 AM
Date of Analysis:  3/25/15 06:57 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.78 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 0.066 J 1.0 0.35 JTrichloroethene
0.19 0.071 J 1.3 0.48 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAB-1/03172015/
Lab ID#: 1503353B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


20032422File Name:
Dil. Factor: 1.97


Date of Collection:  3/17/15 9:31:00 AM
Date of Analysis:  3/25/15 06:16 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.80 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 0.029 J 1.1 0.16 J1,1,1-Trichloroethane
0.20 0.13 J 1.0 0.69 JTrichloroethene
0.20 0.95 1.3 6.5Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


86 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
93 70-1304-Bromofluorobenzene


Page  8 of 13







Client Sample ID: 20D-IAB-3/03172015/
Lab ID#: 1503353B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


20032424File Name:
Dil. Factor: 1.85


Date of Collection:  3/17/15 9:28:00 AM
Date of Analysis:  3/25/15 07:38 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.73 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.73 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.75 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.73 Not Detectedcis-1,2-Dichloroethene
0.18 0.038 J 1.0 0.21 J1,1,1-Trichloroethane
0.18 0.048 J 0.99 0.26 JTrichloroethene
0.18 0.062 J 1.2 0.42 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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LABORATORY NARRATIVE
Modified TO-15


Arcadis U.S., Inc.
Workorder# 1503354B


One  6  Liter  Summa  Canister  (100%  Certified)  sample  was  received  on  March  19,  2015.  The  laboratory
performed  analysis  via  modified  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.


This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based, 
logic  driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of 
relevant  project  quality  control  requirements  and  verification  of  all  quantified  amounts.  


Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table   below.   Specific  project 
requirements  may  over-ride  the  ATL  modifications.


Requirement ATL  ModificationsTO-15
Initial Calibration </=30% RSD with 2 


compounds allowed out 
to < 40% RSD


</=30% RSD with 4 compounds allowed out to < 40% 
RSD


Blank and standards Zero Air UHP Nitrogen provides a higher purity gas matrix than 
zero air


Receiving Notes


There were no receiving discrepancies.


As  per  project  specific  client  request  the  laboratory  has  reported  estimated  values  for  target  compound 
hits  that  are  below  the  Reporting  Limit  but  greater  than  the  Method  Detection  Limit.  The  canister  used
for  this  project  has  been  certified  to  the  Reporting  Limit  for  the  target  analytes  included  in  this 
workorder.  Concentrations  that  are  below  the  level  at  which  the  canister  was  certified  may  be  false 
positives.


Analytical Notes


Eight  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicates  as  follows:  
        B  -  Compound  present  in  laboratory  blank  greater  than  reporting  limit  (background  subtraction
not  performed).
        J  -   Estimated  value.
        E  -  Exceeds  instrument  calibration  range.
        S  -  Saturated  peak.
        Q  -  Exceeds  quality  control  limits.
        U  -  Compound  analyzed  for  but  not  detected  above  the  reporting  limit,  LOD,  or  MDL  value.   See
data  page  for  project  specific  U-flag  definition.
        UJ-  Non-detected  compound  associated  with  low  bias  in  the  CCV
        N  -  The  identification  is  based  on  presumptive  evidence.


File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  


Definition of Data Qualifying Flags
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Client Sample ID: Dup-1/03172015/
Lab ID#: 1503354B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


20032510aFile Name:
Dil. Factor: 1.81


Date of Collection:  3/17/15 
Date of Analysis:  3/25/15 04:41 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.73 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 0.042 J 0.99 0.23 J1,1,1-Trichloroethane
0.18 0.053 J 0.97 0.29 JTrichloroethene
0.18 0.082 J 1.2 0.56 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


82 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
94 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1105130A for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
51S-SS-1/05042011/ 1105130A-01A Air 5/4/2011  X    


51S-SS-2/05042011/ 1105130A-02A Air 5/4/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X  X  
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Field/Laboratory Duplicate Sample RPD     X 
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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Validation Performed By: Dennis Dyke 


Signature: 


Date: May 23, 2011 


  


Peer Review: Dennis Capria 


Date: May 25, 2011 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 51S-SS-1/05042011/
Lab ID#: 1105130A-01A


EPA METHOD TO-15 GC/MS FULL SCAN


p051427File Name:
Dil. Factor: 2.37


Date of Collection:  5/4/11 12:40:00 PM
Date of Analysis:  5/14/11 10:09 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.0 Not DetectedVinyl Chloride
1.2 Not Detected 4.7 Not Detected1,1-Dichloroethene
1.2 0.68 J 6.5 3.7 J1,1,1-Trichloroethane
1.2 Not Detected 4.7 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.7 Not Detectedcis-1,2-Dichloroethene
1.2 14 6.4 74Trichloroethene
1.2 56 8.0 380Tetrachloroethene
1.2 Not Detected 4.8 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


99 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
92 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: 51S-SS-2/05042011/
Lab ID#: 1105130A-02A


EPA METHOD TO-15 GC/MS FULL SCAN


p051428File Name:
Dil. Factor: 4.71


Date of Collection:  5/4/11 1:04:00 PM
Date of Analysis:  5/14/11 10:30 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


2.4 Not Detected 6.0 Not DetectedVinyl Chloride
2.4 Not Detected 9.3 Not Detected1,1-Dichloroethene
2.4 Not Detected 13 Not Detected1,1,1-Trichloroethane
2.4 Not Detected 9.3 Not Detectedtrans-1,2-Dichloroethene
2.4 Not Detected 9.3 Not Detectedcis-1,2-Dichloroethene
2.4 4.4 13 24Trichloroethene
2.4 26 16 180Tetrachloroethene
2.4 Not Detected 9.5 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
92 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1105130B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
AA/05032011/ 1105130B-03A Air 5/4/2011  X    


51S-IAF/05032011/ 1105130B-04A Air 5/4/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X  X  
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Field/Laboratory Duplicate Sample RPD     X 
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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Signature: 
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Peer Review: Dennis Capria 


Date: May 25, 2011 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: AA/05032011/
Lab ID#: 1105130B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a051011File Name:
Dil. Factor: 1.64


Date of Collection:  5/4/11 10:50:00 AM
Date of Analysis:  5/10/11 02:38 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 Not Detected 0.88 Not DetectedTrichloroethene
0.16 Not Detected 1.1 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


77 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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Client Sample ID: 51S-IAF/05032011/
Lab ID#: 1105130B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a051012File Name:
Dil. Factor: 3.50


Date of Collection:  5/4/11 11:12:00 AM
Date of Analysis:  5/10/11 03:53 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.35 Not Detected 0.89 Not DetectedVinyl Chloride
0.35 Not Detected 1.4 Not Detected1,1-Dichloroethene
0.35 Not Detected 1.4 Not Detectedtrans-1,2-Dichloroethene
0.35 Not Detected 1.4 Not Detected1,1-Dichloroethane
0.35 Not Detected 1.4 Not Detectedcis-1,2-Dichloroethene
0.35 Not Detected 1.9 Not Detected1,1,1-Trichloroethane
0.35 0.11 J 1.9 0.58 JTrichloroethene
0.35 0.27 J 2.4 1.8 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


78 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1112254 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


33T-CS/12062011/ 1112254-01 Air 12/7/2011 X


33T-IAB/12062011/ 1112254-02 Air 12/7/2011 X


33T-IAF/12062011/ 1112254-03 Air 12/7/2011 X


27T-CS/12062011 1112254-04 Air 12/7/2011 X


DUP-1/12062011 1112254-05 Air 12/7/2011
27T-CS
/12062011/


X


27T-IAF/12062011 1112254-06 Air 12/7/2011 X


13H-IAF/12062011/ 1112254-07 Air 12/7/2011 X


13H-CS/12062011/ 1112254-08 Air 12/7/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


27T-CS/12062011/ /
DUP-1/12062011


1,1,1-Trichloroethane 0.039 J 0.034 J AC


Trichloroethene 0.030 J 0.030 J AC


Tetrachloroethene 0.36 J 0.40 J AC


 AC Acceptable
 J Estimated (result is < RL)


The field duplicate sample results are acceptable.







\\Ny04file01\Data\Project_Data\AIT_PVU\2012\2012 - 15314-15500\15336\15336R.docx 7


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Laboratory Duplicate Sample RPD X


Field Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: January 5, 2012


Peer Review: Dennis Capria


Date: January 25, 2012  







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: 33T-CS/12062011/
Lab ID#: 1112254-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121407File Name:
Dil. Factor: 1.63


Date of Collection:  12/7/11 10:01:00 AM
Date of Analysis:  12/14/11 01:20 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 0.0084 J 0.89 0.046 J1,1,1-Trichloroethane
0.16 0.0098 J 0.88 0.052 JTrichloroethene
0.16 0.054 J 1.1 0.37 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


99 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAB/12062011/
Lab ID#: 1112254-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121408File Name:
Dil. Factor: 1.68


Date of Collection:  12/7/11 10:00:00 AM
Date of Analysis:  12/14/11 02:02 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.43 Not DetectedVinyl Chloride
0.17 Not Detected 0.67 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.67 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.67 Not Detectedcis-1,2-Dichloroethene
0.17 0.0064 J 0.92 0.035 J1,1,1-Trichloroethane
0.17 0.0075 J 0.90 0.040 JTrichloroethene
0.17 0.053 J 1.1 0.36 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


101 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAF/12062011/
Lab ID#: 1112254-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121409File Name:
Dil. Factor: 1.78


Date of Collection:  12/7/11 9:57:00 AM
Date of Analysis:  12/14/11 02:35 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.70 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.70 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.70 Not Detectedcis-1,2-Dichloroethene
0.18 0.0076 J 0.97 0.041 J1,1,1-Trichloroethane
0.18 0.0068 J 0.96 0.037 JTrichloroethene
0.18 0.057 J 1.2 0.39 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


101 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: 27T-CS/12062011/
Lab ID#: 1112254-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121410File Name:
Dil. Factor: 1.65


Date of Collection:  12/7/11 9:18:00 AM
Date of Analysis:  12/14/11 03:21 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.67 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 0.0072 J 0.90 0.039 J1,1,1-Trichloroethane
0.16 0.0055 J 0.89 0.030 JTrichloroethene
0.16 0.054 J 1.1 0.36 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
102 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/12062011/
Lab ID#: 1112254-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121411File Name:
Dil. Factor: 1.63


Date of Collection:  12/7/11 
Date of Analysis:  12/14/11 04:04 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 0.0062 J 0.89 0.034 J1,1,1-Trichloroethane
0.16 0.0056 J 0.88 0.030 JTrichloroethene
0.16 0.058 J 1.1 0.40 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 27T-IAF/12062011/
Lab ID#: 1112254-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121412File Name:
Dil. Factor: 1.78


Date of Collection:  12/7/11 9:13:00 AM
Date of Analysis:  12/14/11 04:50 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.70 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.70 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.70 Not Detectedcis-1,2-Dichloroethene
0.18 0.0071 J 0.97 0.038 J1,1,1-Trichloroethane
0.18 0.0058 J 0.96 0.031 JTrichloroethene
0.18 0.14 J 1.2 0.96 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 13H-IAF/12062011/
Lab ID#: 1112254-07A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121413File Name:
Dil. Factor: 1.75


Date of Collection:  12/7/11 3:27:00 PM
Date of Analysis:  12/14/11 05:38 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 0.0071 J 0.95 0.039 J1,1,1-Trichloroethane
0.18 0.0099 J 0.94 0.053 JTrichloroethene
0.18 0.044 J 1.2 0.30 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 13H-CS/12062011/
Lab ID#: 1112254-08A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c121414File Name:
Dil. Factor: 1.75


Date of Collection:  12/7/11 3:28:00 PM
Date of Analysis:  12/14/11 06:32 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 0.0067 J 0.95 0.037 J1,1,1-Trichloroethane
0.18 0.0048 J 0.94 0.026 JTrichloroethene
0.18 0.046 J 1.2 0.32 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1203571B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC


13H-IAF/03222012/ 1203571B-01 Air 3/22/2012  X    


13H-CS/03222012/ 1203571B-02 Air 3/22/2012  X    


34S-CS/03212012/ 1203571B-03 Air 3/21/2012  X    


34S-IAF/03212012/ 1203571B-04 Air 3/21/2012  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


> 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Return canister pressure/vacuum (> 1” Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 















Client Sample ID: 13H-IAF/03222012/
Lab ID#: 1203571B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032808aFile Name:
Dil. Factor: 1.83


Date of Collection:  3/22/12 3:30:00 PM
Date of Analysis:  3/28/12 02:04 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.98 Not DetectedTrichloroethene
0.18 0.053 J 1.2 0.36 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


117 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
112 70-1304-Bromofluorobenzene
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Client Sample ID: 13H-CS/03222012/
Lab ID#: 1203571B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032809aFile Name:
Dil. Factor: 1.83


Date of Collection:  3/22/12 3:32:00 PM
Date of Analysis:  3/28/12 02:55 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.98 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


117 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
105 70-1304-Bromofluorobenzene
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Client Sample ID: 34S-CS/03212012/
Lab ID#: 1203571B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032810aFile Name:
Dil. Factor: 7.00


Date of Collection:  3/21/12 12:05:00 PM
Date of Analysis:  3/28/12 03:40 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.70 Not Detected 1.8 Not DetectedVinyl Chloride
0.70 Not Detected 2.8 Not Detected1,1-Dichloroethene
0.70 Not Detected 2.8 Not Detectedtrans-1,2-Dichloroethene
0.70 Not Detected 2.8 Not Detected1,1-Dichloroethane
0.70 Not Detected 2.8 Not Detectedcis-1,2-Dichloroethene
0.70 Not Detected 3.8 Not Detected1,1,1-Trichloroethane
0.70 Not Detected 3.8 Not DetectedTrichloroethene
0.70 0.56 J 4.7 3.8 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


112 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
104 70-1304-Bromofluorobenzene
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Client Sample ID: 34S-IAF/03212012/
Lab ID#: 1203571B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032811aFile Name:
Dil. Factor: 18.3


Date of Collection:  3/21/12 12:02:00 PM
Date of Analysis:  3/28/12 04:28 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.8 Not Detected 4.7 Not DetectedVinyl Chloride
1.8 Not Detected 7.2 Not Detected1,1-Dichloroethene
1.8 Not Detected 7.2 Not Detectedtrans-1,2-Dichloroethene
1.8 Not Detected 7.4 Not Detected1,1-Dichloroethane
1.8 Not Detected 7.2 Not Detectedcis-1,2-Dichloroethene
1.8 Not Detected 10 Not Detected1,1,1-Trichloroethane
1.8 Not Detected 9.8 Not DetectedTrichloroethene
1.8 Not Detected 12 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


115 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
105 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1203408B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


27T-CS/03162012/ 1203408B-01 Air 3/16/2012 X


DUP-1/03162012/ 1203408B-02 Air 3/16/2012
33T-IAB
/03162012/


X


33T-CS/03162012/ 1203408B-03 Air 3/16/2012 X


27T-IAF/03162012/ 1203408B-04 Air 3/16/2012 X


33T-IAF/03162012/ 1203408B-05 Air 3/16/2012 X


33T-IAB/03162012/ 1203408B-06 Air 3/16/2012 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


33T-IAB/03162012/ /
DUP-1/03162012/


All target compounds U U AC


 AC Acceptable
 U Not detected


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.
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All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Laboratory Duplicate Sample RPD X


Field Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS















Client Sample ID: 27T-CS/03162012/
Lab ID#: 1203408B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032116aFile Name:
Dil. Factor: 1.96


Date of Collection:  3/16/12 7:00:00 AM
Date of Analysis:  3/21/12 09:44 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.0 Not DetectedTrichloroethene
0.20 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


115 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
108 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/03162012/
Lab ID#: 1203408B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032117aFile Name:
Dil. Factor: 1.87


Date of Collection:  3/16/12 9:08:00 AM
Date of Analysis:  3/21/12 10:28 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


118 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
104 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-CS/03162012/
Lab ID#: 1203408B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032118aFile Name:
Dil. Factor: 1.83


Date of Collection:  3/16/12 9:06:00 AM
Date of Analysis:  3/21/12 11:11 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.98 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


115 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
110 70-1304-Bromofluorobenzene
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Client Sample ID: 27T-IAF/03162012/
Lab ID#: 1203408B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032119aFile Name:
Dil. Factor: 1.91


Date of Collection:  3/16/12 6:59:00 AM
Date of Analysis:  3/21/12 11:54 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


117 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
74 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAF/03162012/
Lab ID#: 1203408B-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032120aFile Name:
Dil. Factor: 1.79


Date of Collection:  3/16/12 9:10:00 AM
Date of Analysis:  3/22/12 08:14 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.96 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


115 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
106 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAB/03162012/
Lab ID#: 1203408B-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e032121aFile Name:
Dil. Factor: 1.91


Date of Collection:  3/16/12 9:09:00 AM
Date of Analysis:  3/22/12 08:55 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


119 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
104 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1204128B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC


20D-IAF-5/04032012/ 1204128B-01 Air 4/3/2012  X    


20D-IAB-1/04032012/ 1204128B-02 Air 4/3/2012  X    


20D-IAB-2/04032012/ 1204128B-03 Air 4/3/2012  X    


20D-IAB-3/04032012/ 1204128B-04 Air 4/3/2012  X    


20D-IAF-4/04032012/ 1204128B-05 Air 4/3/2012  X    


20D-IAF-1/04032012/ 1204128B-06 Air 4/3/2012  X    


20D-IAF-2/04032012/ 1204128B-07 Air 4/3/2012  X    


20D-IAF-3/04032012/ 1204128B-08 Air 4/3/2012  X    


DUP-1/04032012/ 1204128B-09 Air 4/3/2012 20D-IAF-3 
/04032012/


X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 







 


G:\Project_Data\AIT_PVU\2012\2012 - 16001-16500\16119\16119R.docx 3 


ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


> 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds 
Sample 
Result 


Duplicate 
Result RPD 


20D-IAF-3/04032012/ / 
DUP-1/04032012/ 


Tetrachloroethene 0.37 J 0.24 J AC 


    AC Acceptable 
    J Estimated (result is < RL) 
 
The field duplicate sample results are acceptable. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
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9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 


  







 


G:\Project_Data\AIT_PVU\2012\2012 - 16001-16500\16119\16119R.docx 8 


DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Return canister pressure/vacuum (> 1” Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD  X  X  


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 



















Client Sample ID: 20D-IAF-1/04032012/
Lab ID#: 1204128B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e040915aFile Name:
Dil. Factor: 1.87


Date of Collection:  4/3/12 7:58:00 AM
Date of Analysis:  4/9/12 11:00 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 0.052 J 1.3 0.36 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


118 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
109 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-2/04032012/
Lab ID#: 1204128B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e040916aFile Name:
Dil. Factor: 1.79


Date of Collection:  4/3/12 8:00:00 AM
Date of Analysis:  4/9/12 11:41 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.96 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


119 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
106 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-3/04032012/
Lab ID#: 1204128B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e040917aFile Name:
Dil. Factor: 2.06


Date of Collection:  4/3/12 8:03:00 AM
Date of Analysis:  4/10/12 07:49 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.21 Not Detected 0.53 Not DetectedVinyl Chloride
0.21 Not Detected 0.82 Not Detected1,1-Dichloroethene
0.21 Not Detected 0.82 Not Detectedtrans-1,2-Dichloroethene
0.21 Not Detected 0.83 Not Detected1,1-Dichloroethane
0.21 Not Detected 0.82 Not Detectedcis-1,2-Dichloroethene
0.21 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.21 Not Detected 1.1 Not DetectedTrichloroethene
0.21 0.055 J 1.4 0.37 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


118 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
107 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/04032012/
Lab ID#: 1204128B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a041012aFile Name:
Dil. Factor: 1.79


Date of Collection:  4/3/12 8:30:00 AM
Date of Analysis:  4/10/12 06:32 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.96 Not DetectedTrichloroethene
0.18 0.035 J 1.2 0.24 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


112 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAB-1/04032012/
Lab ID#: 1204128B-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a041013aFile Name:
Dil. Factor: 1.91


Date of Collection:  4/3/12 8:12:00 AM
Date of Analysis:  4/10/12 07:21 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 0.047 J 1.0 0.26 J1,1,1-Trichloroethane
0.19 0.068 J 1.0 0.37 JTrichloroethene
0.19 0.12 J 1.3 0.83 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


111 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAB-2/04032012/
Lab ID#: 1204128B-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a041014aFile Name:
Dil. Factor: 1.71


Date of Collection:  4/3/12 8:14:00 AM
Date of Analysis:  4/10/12 08:00 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.93 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.92 Not DetectedTrichloroethene
0.17 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


111 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAB-3/04032012/
Lab ID#: 1204128B-07A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a041015aFile Name:
Dil. Factor: 1.87


Date of Collection:  4/3/12 8:16:00 AM
Date of Analysis:  4/10/12 09:08 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 0.036 J 1.0 0.19 JTrichloroethene
0.19 0.040 J 1.3 0.27 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


109 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-4/04032012/
Lab ID#: 1204128B-08A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a041016aFile Name:
Dil. Factor: 1.91


Date of Collection:  4/3/12 8:08:00 AM
Date of Analysis:  4/10/12 09:58 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


111 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-5/04032012/
Lab ID#: 1204128B-09A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a041017aFile Name:
Dil. Factor: 1.96


Date of Collection:  4/3/12 8:09:00 AM
Date of Analysis:  4/10/12 10:35 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.0 Not DetectedTrichloroethene
0.20 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


109 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1109636 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


27H-IAF/09272011/ 1109636-01 Air 9/27/2011 X


27H-CS/09272011/ 1109636-02 Air 9/27/2011 X


AA-1/09272011/ 1109636-03 Air 9/27/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Laboratory Duplicate Sample RPD X


Field Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: November 1, 2011


Peer Review: Joseph C. Houser


Date: November 3, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS















Client Sample ID: 27H-IAF/09272011/
Lab ID#: 1109636-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a100509File Name:
Dil. Factor: 1.83


Date of Collection:  9/27/11 10:00:00 AM
Date of Analysis:  10/5/11 02:12 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.98 Not DetectedTrichloroethene
0.18 0.027 J 1.2 0.18 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


106 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 27H-CS/09272011/
Lab ID#: 1109636-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a100418File Name:
Dil. Factor: 1.90


Date of Collection:  9/27/11 10:05:00 AM
Date of Analysis:  10/4/11 08:20 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.75 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.75 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.75 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


105 70-1301,2-Dichloroethane-d4
104 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: AA-1/09272011/
Lab ID#: 1109636-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a100417File Name:
Dil. Factor: 1.69


Date of Collection:  9/27/11 10:10:00 AM
Date of Analysis:  10/4/11 07:38 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.43 Not DetectedVinyl Chloride
0.17 Not Detected 0.67 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.67 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.67 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.92 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.91 Not DetectedTrichloroethene
0.17 Not Detected 1.1 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


106 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1204136B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC


20D-SS-1/04032012/ 1204136B-01 Air 4/3/2012  X    


20D-SS-2/04032012/ 1204136B-02 Air 4/3/2012  X    


20D-SS-3/04032012/ 1204136B-03 Air 4/3/2012  X    


20D-SS-4/04032012/ 1204136B-04 Air 4/3/2012  X    


20D-SS-5/04032012/ 1204136B-05 Air 4/3/2012  X    


DUP-2/04032012/ 1204136B-06 Air 4/3/2012 20D-SS-4 
/04032012/


X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


> 1" Hg 


 
All samples were analyzed within the specified holding time criteria.  The sample locations with canisters 
that exceeded return pressure criteria are presented in the following table. 
 


Sample Location 
Returned Canister 


Vacuum 


20D-SS-2/04032012/ 0.5" Hg 


 
Sample results for parameters that were analyzed past the recommended holding times were qualified as 
specified in the table below.   
 


Criteria 
Qualification 


Detects Non-detects 


Return pressure/vacuum < 1” Hg to  0.1“ Hg J UJ 


Return pressure/vacuum 0.0” Hg  J R 


 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
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3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
 
 
4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
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Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds 
Sample 
Result 


Duplicate 
Result RPD 


20D-SS-4/04032012/ / 
DUP-2/04032012/ 


All target compounds U U AC 


    AC Acceptable 
    U Not detected 
 
The field duplicate sample results are acceptable. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Return canister pressure/vacuum (> 1” Hg)  X X   


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD  X  X  


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1105562 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


47L-SS/05262011/ 1105562-02A Air 5/24/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


All compounds associated with the QA blanks exhibited a concentration less than the MDL, with the 
exception of the compounds listed in the following table. Sample results associated with QA blank 
contamination that were greater than the BAL resulted in the removal of the laboratory qualifier (B) of 
data.  Sample results less than the BAL associated with the following sample locations were qualified as 
listed in the following table.


Sample Locations Analytes Sample Result Qualification


47L-SS/05262011/ Trichloroethene
Detected sample results
< RL and < BAL


“UB” at the RL


 RL Reporting limit


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.


4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.
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All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1204546B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC


27H-IAF/04192012/ 1204546B-01 Air 4/19/2012  X    


27H-CS/04192012/ 1204546B-02 Air 4/19/2012  X    


DUP-1/04192012/ 1204546B-03 Air 4/19/2012
27H-IAF 


/04192012/
X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


> 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds 
Sample 
Result 


Duplicate 
Result RPD 


27H-IAF/04192012/ / 
DUP-1/04192012/ 


Tetrachloroethene 0.25 J 0.18 J AC 


    AC Acceptable 
    J Estimated (result is < RL) 
 
The field duplicate sample results are acceptable. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
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All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Return canister pressure/vacuum (> 1” Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD  X  X  


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 27H-IAF/04192012/
Lab ID#: 1204546B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a042619aFile Name:
Dil. Factor: 1.87


Date of Collection:  4/19/12 10:58:00 AM
Date of Analysis:  4/27/12 08:27 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 0.037 J 1.3 0.25 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


119 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: 27H-CS/04192012/
Lab ID#: 1204546B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a042620aFile Name:
Dil. Factor: 1.75


Date of Collection:  4/19/12 11:02:00 AM
Date of Analysis:  4/27/12 09:03 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 0.034 J 0.94 0.18 JTrichloroethene
0.18 0.040 J 1.2 0.27 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


114 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
90 70-1304-Bromofluorobenzene
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Client Sample ID: Dup-1/04192012/
Lab ID#: 1204546B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a042621aFile Name:
Dil. Factor: 1.91


Date of Collection:  4/19/12 11:10:00 AM
Date of Analysis:  4/27/12 09:40 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 0.026 J 1.3 0.18 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


114 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
92 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1105568 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


12L-IAF/05182011/ 1105568-02A Air 5/19/2011 X


12L-CS/05182011/ 1105568-03A Air 5/19/2011 X


AA/05252011/ 1105568-08A Air 5/26/2011 X


47L-IAF/05252011/ 1105568-09A Air 5/26/2011 X


47L-CS/05252011/ 1105568-10A Air 5/26/2011 X


DUP-1/05252011/ 1105568-11A Air 5/26/2011
47L-CS
/05252011/


X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


47L-CS/05252011/
DUP-1/05252011/


Trichloroethane 4.8 4.7 2.1%


Tetrachloroethene 16 16 0.0%


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.
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9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: June 22, 2011


Peer Review: Joseph C. Houser


Date: June 27, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS



















Client Sample ID: 12L-IAF/05182011/
Lab ID#: 1105568-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e060113File Name:
Dil. Factor: 1.75


Date of Collection:  5/19/11 5:29:00 PM
Date of Analysis:  6/1/11 04:44 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.12 J 1.2 0.83 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


109 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 12L-CS/05182011/
Lab ID#: 1105568-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e060114File Name:
Dil. Factor: 2.01


Date of Collection:  5/19/11 5:31:00 PM
Date of Analysis:  6/1/11 05:33 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.51 Not DetectedVinyl Chloride
0.20 Not Detected 0.80 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.80 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.81 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.80 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.1 Not DetectedTrichloroethene
0.20 0.14 J 1.4 0.98 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


105 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: AA/05252011/
Lab ID#: 1105568-08A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e060118File Name:
Dil. Factor: 1.83


Date of Collection:  5/26/11 3:35:00 PM
Date of Analysis:  6/1/11 08:21 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.98 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


110 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 47L-IAF/05252011/
Lab ID#: 1105568-09A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e060119File Name:
Dil. Factor: 1.87


Date of Collection:  5/26/11 5:08:00 PM
Date of Analysis:  6/1/11 09:01 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 0.056 J 1.3 0.38 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


112 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 47L-CS/05252011/
Lab ID#: 1105568-10A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e060120File Name:
Dil. Factor: 1.96


Date of Collection:  5/26/11 5:08:00 PM
Date of Analysis:  6/1/11 09:39 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 0.89 1.0 4.8Trichloroethene
0.20 2.4 1.3 16Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


109 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/05252011/
Lab ID#: 1105568-11A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e060121File Name:
Dil. Factor: 2.17


Date of Collection:  5/26/11 5:02:00 PM
Date of Analysis:  6/1/11 10:19 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.22 Not Detected 0.55 Not DetectedVinyl Chloride
0.22 Not Detected 0.86 Not Detected1,1-Dichloroethene
0.22 Not Detected 0.86 Not Detectedtrans-1,2-Dichloroethene
0.22 Not Detected 0.88 Not Detected1,1-Dichloroethane
0.22 Not Detected 0.86 Not Detectedcis-1,2-Dichloroethene
0.22 Not Detected 1.2 Not Detected1,1,1-Trichloroethane
0.22 0.87 1.2 4.7Trichloroethene
0.22 2.4 1.5 16Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


109 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1207368B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


51D-IAF-1/07172012/ 1207368B-01 Air 7/17/2012 X


51D-IAF-2/07172012/ 1207368B-02 Air 7/17/2012 X


DUP-1/07172012/ 1207368B-03 Air 7/17/2012
51D-IAF-1
/07172012/


X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.







\\arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2012\2012 - 17001-17500\17033\17033R.docx 6


4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compound
Sample 
Result


Duplicate 
Result RPD


51D-IAF-1/07172012/ /
DUP-1/07172012/


Trichloroethene 0.15 J 1.0 U AC


Tetrachloroethene 0.43 J 0.40 J AC


 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.
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All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Laboratory Duplicate Sample RPD X


Field Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: August 20, 2012


Peer Review: Joseph C. Houser


Date: August 20, 2012







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: 51D-IAF-1/07172012/
Lab ID#: 1207368B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v072807aFile Name:
Dil. Factor: 1.75


Date of Collection:  7/17/12 1:22:00 PM
Date of Analysis:  7/28/12 02:17 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 0.028 J 0.94 0.15 JTrichloroethene
0.18 0.064 J 1.2 0.43 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: 51D-IAF-2/07172012/
Lab ID#: 1207368B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v072808aFile Name:
Dil. Factor: 2.07


Date of Collection:  7/17/12 1:26:00 PM
Date of Analysis:  7/28/12 03:01 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.21 Not Detected 0.53 Not DetectedVinyl Chloride
0.21 Not Detected 0.82 Not Detected1,1-Dichloroethene
0.21 Not Detected 0.82 Not Detectedtrans-1,2-Dichloroethene
0.21 Not Detected 0.84 Not Detected1,1-Dichloroethane
0.21 Not Detected 0.82 Not Detectedcis-1,2-Dichloroethene
0.21 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.21 Not Detected 1.1 Not DetectedTrichloroethene
0.21 0.049 J 1.4 0.33 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


86 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
102 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/07172012/
Lab ID#: 1207368B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v072809aFile Name:
Dil. Factor: 1.95


Date of Collection:  7/17/12 2:00:00 PM
Date of Analysis:  7/28/12 03:44 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.77 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.77 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.77 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.0 Not DetectedTrichloroethene
0.20 0.058 J 1.3 0.40 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1207454B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


51D-SS-1/07172012/ 1207454B-01 Air 7/17/2012 X


51D-SS-2/07172012/ 1207454B-02 Air 7/17/2012 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were detected in the associated QA blanks; however, the associated sample results 
were greater than the BAL or were non-detect. Therefore, qualification of the sample results was not 
required.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.







\\arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2012\2012 - 17001-17500\17034\17034R.docx 7


DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Laboratory Duplicate Sample RPD X


Field Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: 51D-SS-1/07172012/
Lab ID#: 1207454B-01A


EPA METHOD TO-15 GC/MS FULL SCAN


j072418aFile Name:
Dil. Factor: 2.44


Date of Collection:  7/17/12 3:01:00 PM
Date of Analysis:  7/24/12 07:23 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.1 Not DetectedVinyl Chloride
1.2 Not Detected 4.8 Not Detected1,1-Dichloroethene
1.2 Not Detected 6.6 Not Detected1,1,1-Trichloroethane
1.2 Not Detected 4.8 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.8 Not Detectedcis-1,2-Dichloroethene
1.2 1.2 6.6 6.7Trichloroethene
1.2 0.68 J 8.3 4.6 JTetrachloroethene
1.2 Not Detected 4.9 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


98 70-1301,2-Dichloroethane-d4
92 70-130Toluene-d8
105 70-1304-Bromofluorobenzene
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Client Sample ID: 51D-SS-2/07172012/
Lab ID#: 1207454B-02A


EPA METHOD TO-15 GC/MS FULL SCAN


j072419aFile Name:
Dil. Factor: 2.49


Date of Collection:  7/17/12 3:30:00 PM
Date of Analysis:  7/24/12 08:02 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.2 Not DetectedVinyl Chloride
1.2 Not Detected 4.9 Not Detected1,1-Dichloroethene
1.2 1.8 6.8 9.91,1,1-Trichloroethane
1.2 Not Detected 4.9 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.9 Not Detectedcis-1,2-Dichloroethene
1.2 36 6.7 190Trichloroethene
1.2 83 8.4 560Tetrachloroethene
1.2 Not Detected 5.0 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1301201B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
13H-CS 
/01102013/ 


1301201B-01 Air 1/10/2013  X    


13H-IAF 
/01102013/ 


1301201B-02 Air 1/10/2013  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 







 


G:\Project_Data\AIT_PVU\2013\18153 -18600\18475\1301201B Batch 39 Data Validation 18475R.docx 4 


 
K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 13H-CS/01102013/
Lab ID#: 1301201B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e011707aFile Name:
Dil. Factor: 1.71


Date of Collection:  1/10/13 9:03:00 AM
Date of Analysis:  1/17/13 12:16 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.93 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.92 Not DetectedTrichloroethene
0.17 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 13H-IAF/01102013/
Lab ID#: 1301201B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e011708aFile Name:
Dil. Factor: 1.96


Date of Collection:  1/10/13 9:02:00 AM
Date of Analysis:  1/17/13 01:08 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.0 Not DetectedTrichloroethene
0.20 0.10 J 1.3 0.68 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


98 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1302396B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
33T-CS 
/02122013/ 


1302396B-01 Air 2/12/2013  X    


33T-IAB 
/02122013/ 


1302396B-02 Air 2/12/2013  X    


33T-IAF 
/02122013/ 


1302396B-02 Air 2/12/2013  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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Validation Performed By: Dennis Dyke 


Signature: 


Date: March 12, 2013 


  


Peer Review: Joseph C. Houser 


Date: March 15, 2013 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 33T-CS/02122013/
Lab ID#: 1302396B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c030112aFile Name:
Dil. Factor: 2.16


Date of Collection:  2/12/13 9:10:00 AM
Date of Analysis:  3/1/13 08:59 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.22 Not Detected 0.55 Not DetectedVinyl Chloride
0.22 Not Detected 0.86 Not Detected1,1-Dichloroethene
0.22 Not Detected 0.86 Not Detectedtrans-1,2-Dichloroethene
0.22 Not Detected 0.87 Not Detected1,1-Dichloroethane
0.22 Not Detected 0.86 Not Detectedcis-1,2-Dichloroethene
0.22 Not Detected 1.2 Not Detected1,1,1-Trichloroethane
0.22 Not Detected 1.2 Not DetectedTrichloroethene
0.22 Not Detected 1.5 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


99 70-1301,2-Dichloroethane-d4
89 70-130Toluene-d8
90 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAB/02122013/
Lab ID#: 1302396B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c030113aFile Name:
Dil. Factor: 1.99


Date of Collection:  2/12/13 9:07:00 AM
Date of Analysis:  3/1/13 09:49 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.51 Not DetectedVinyl Chloride
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.79 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.80 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.79 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.1 Not DetectedTrichloroethene
0.20 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
91 70-130Toluene-d8
88 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAF/02122013/
Lab ID#: 1302396B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c030114aFile Name:
Dil. Factor: 2.58


Date of Collection:  2/12/13 9:03:00 AM
Date of Analysis:  3/1/13 10:40 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.26 Not Detected 0.66 Not DetectedVinyl Chloride
0.26 Not Detected 1.0 Not Detected1,1-Dichloroethene
0.26 Not Detected 1.0 Not Detectedtrans-1,2-Dichloroethene
0.26 Not Detected 1.0 Not Detected1,1-Dichloroethane
0.26 Not Detected 1.0 Not Detectedcis-1,2-Dichloroethene
0.26 Not Detected 1.4 Not Detected1,1,1-Trichloroethane
0.26 Not Detected 1.4 Not DetectedTrichloroethene
0.26 Not Detected 1.8 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
89 70-130Toluene-d8
83 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1303041B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
20D-IAF-1 
/02262013/ 


1303041B-01 Air 2/26/2013  X    


20D-IAF-3 
/02262013/ 


1303041B-02 Air 2/26/2013  X    


20D-IAB-1 
/02262013/ 


1303041B-03 Air 2/26/2013  X    


20D-IAB-3 
/02262013/ 


1303041B-04 Air 2/26/2013  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 20D-IAB-1/02262013/
Lab ID#: 1303041B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c030718aFile Name:
Dil. Factor: 2.14


Date of Collection:  2/26/13 10:22:00 AM
Date of Analysis:  3/7/13 09:54 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.21 Not Detected 0.55 Not DetectedVinyl Chloride
0.21 Not Detected 0.85 Not Detected1,1-Dichloroethene
0.21 Not Detected 0.85 Not Detectedtrans-1,2-Dichloroethene
0.21 Not Detected 0.87 Not Detected1,1-Dichloroethane
0.21 Not Detected 0.85 Not Detectedcis-1,2-Dichloroethene
0.21 Not Detected 1.2 Not Detected1,1,1-Trichloroethane
0.21 0.15 J 1.2 0.81 JTrichloroethene
0.21 0.61 1.4 4.1Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


107 70-1301,2-Dichloroethane-d4
92 70-130Toluene-d8
93 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAB-3/02262013/
Lab ID#: 1303041B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c030719aFile Name:
Dil. Factor: 2.17


Date of Collection:  2/26/13 9:11:00 AM
Date of Analysis:  3/7/13 10:41 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.22 Not Detected 0.55 Not DetectedVinyl Chloride
0.22 Not Detected 0.86 Not Detected1,1-Dichloroethene
0.22 Not Detected 0.86 Not Detectedtrans-1,2-Dichloroethene
0.22 Not Detected 0.88 Not Detected1,1-Dichloroethane
0.22 Not Detected 0.86 Not Detectedcis-1,2-Dichloroethene
0.22 Not Detected 1.2 Not Detected1,1,1-Trichloroethane
0.22 Not Detected 1.2 Not DetectedTrichloroethene
0.22 Not Detected 1.5 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


106 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
104 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-1/02262013/
Lab ID#: 1303041B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c030720aFile Name:
Dil. Factor: 1.83


Date of Collection:  2/26/13 9:04:00 AM
Date of Analysis:  3/8/13 06:48 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.98 Not DetectedTrichloroethene
0.18 0.058 J 1.2 0.39 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
115 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-3/02262013/
Lab ID#: 1303041B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c030721aFile Name:
Dil. Factor: 1.75


Date of Collection:  2/26/13 9:07:00 AM
Date of Analysis:  3/8/13 07:51 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.061 J 1.2 0.42 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


108 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1303064B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
20D-SS-1 
/02262013/ 


1303064B-01 Air 2/26/2013  X    


20D-SS-4 
/02262013/ 


1303064B-02 Air 2/26/2013  X    


20D-SS-5 
/02262013/ 


1303064B-02 Air 2/26/2013  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time criteria.  The sample locations with canisters 
that exceeded return pressure criteria are presented in the following table. 
 


Sample Location 
Returned Canister 


Pressure 


20D-SS-1/02262013/ -0.4" Hg 


20D-SS-4/02262013/ -0.6" Hg 


 
Sample results for parameters that were analyzed with less than the specified received canister vacuum 
criteria were qualified as specified in the table below. 
 


Criteria 
Qualification 


Detects Non-detects 


Received canister pressure > -1.0” Hg but < 0.0" Hg J UJ 


 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
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3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
 
 
4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
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Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X X   


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 20-D-SS-1/02262013/
Lab ID#: 1303064B-01A


EPA METHOD TO-15 GC/MS FULL SCAN


3031215aFile Name:
Dil. Factor: 2.03


Date of Collection:  2/26/13 10:27:00 AM
Date of Analysis:  3/12/13 05:10 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.0 Not Detected 2.6 Not DetectedVinyl Chloride
1.0 Not Detected 4.0 Not Detected1,1-Dichloroethene
1.0 Not Detected 5.5 Not Detected1,1,1-Trichloroethane
1.0 Not Detected 4.0 Not Detectedtrans-1,2-Dichloroethene
1.0 Not Detected 4.0 Not Detectedcis-1,2-Dichloroethene
1.0 0.35 J 5.4 1.9 JTrichloroethene
1.0 0.27 J 6.9 1.8 JTetrachloroethene
1.0 Not Detected 4.1 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


105 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 20-D-SS-4/02262013/
Lab ID#: 1303064B-02A


EPA METHOD TO-15 GC/MS FULL SCAN


3031216aFile Name:
Dil. Factor: 2.04


Date of Collection:  2/26/13 10:37:00 AM
Date of Analysis:  3/12/13 05:39 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.0 Not Detected 2.6 Not DetectedVinyl Chloride
1.0 Not Detected 4.0 Not Detected1,1-Dichloroethene
1.0 Not Detected 5.6 Not Detected1,1,1-Trichloroethane
1.0 Not Detected 4.0 Not Detectedtrans-1,2-Dichloroethene
1.0 Not Detected 4.0 Not Detectedcis-1,2-Dichloroethene
1.0 0.60 J 5.5 3.2 JTrichloroethene
1.0 3.4 6.9 23Tetrachloroethene
1.0 Not Detected 4.1 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
114 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 20-D-SS-5/02262013/
Lab ID#: 1303064B-03A


EPA METHOD TO-15 GC/MS FULL SCAN


3031217aFile Name:
Dil. Factor: 2.09


Date of Collection:  2/26/13 10:24:00 AM
Date of Analysis:  3/12/13 06:09 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.0 Not Detected 2.7 Not DetectedVinyl Chloride
1.0 Not Detected 4.1 Not Detected1,1-Dichloroethene
1.0 Not Detected 5.7 Not Detected1,1,1-Trichloroethane
1.0 Not Detected 4.1 Not Detectedtrans-1,2-Dichloroethene
1.0 Not Detected 4.1 Not Detectedcis-1,2-Dichloroethene
1.0 14 5.6 73Trichloroethene
1.0 28 7.1 190Tetrachloroethene
1.0 Not Detected 4.2 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


109 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1307270B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
26T-IAF/ 
07092013/ 


1307270B-01 Air 7/9/2013  X    


26T-CS/ 
07092013/ 


1307270B-02 Air 7/9/2013  X    


DUP-1 1307270B-03 Air 7/9/2013 
26T-CS 


/07092013/ 
X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
 


Sample ID / 
Duplicate ID Compound 


Sample 
Result 


Duplicate 
Result RPD 


26T-CS/07092013/ / DUP-1 Tetrachloroethene 0.42 J 0.40 J AC 


    AC Acceptable 
    J Estimated (result is < RL) 
 
The field duplicate sample results are acceptable. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
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9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD  X  X  


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 26T-IAF/07092013/
Lab ID#: 1307270B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v072108aFile Name:
Dil. Factor: 1.83


Date of Collection:  7/9/13 4:18:00 PM
Date of Analysis:  7/21/13 05:18 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.98 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


110 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
91 70-1304-Bromofluorobenzene
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Client Sample ID: 26T-CS/07092013/
Lab ID#: 1307270B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v072109aFile Name:
Dil. Factor: 1.62


Date of Collection:  7/9/13 4:10:00 PM
Date of Analysis:  7/21/13 05:56 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.41 Not DetectedVinyl Chloride
0.16 Not Detected 0.64 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.64 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.64 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.88 Not Detected1,1,1-Trichloroethane
0.16 Not Detected 0.87 Not DetectedTrichloroethene
0.16 0.062 J 1.1 0.42 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


110 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
94 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1
Lab ID#: 1307270B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v072110aFile Name:
Dil. Factor: 1.87


Date of Collection: NA 
Date of Analysis:  7/21/13 06:32 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 0.058 J 1.3 0.40 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


112 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
92 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1311088B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
20D-IAB-1 
/11012013/ 


1311088B-01 Air 11/1/2013  X    


20D-IAB-3 
/11012013/ 


1311088B-02 Air 11/1/2013  X    


20D-IAF-1 
/11012013/ 


1311088B-03 Air 11/1/2013  X    


20D-IAF-3 
/11012013/ 


1311088B-04 Air 11/1/2013  X    


DUP-1 
/11012013/ 


1311088B-05 Air 11/1/2013 
20D-IAF-3 
/11012013/ 


X    


 
Note: Sample DUP-1/11012013/ was recorded on the chain-of-custody (COC) for SDG 1311090B, but 


was reported along with its parent sample in SDG 1311088B. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
 


Sample ID / 
Duplicate ID Compound 


Sample 
Result 


Duplicate 
Result RPD 


20D-IAF-3/11012013/ / 
DUP-1/11012013/ 


Tetrachloroethene 0.44 J 0.30 J AC 


    AC Acceptable 
    J Estimated (result is < RL) 
 
The field duplicate sample results are acceptable. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
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All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD  X  X  


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 20D-IAB-1/11012013/
Lab ID#: 1311088B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a111412aFile Name:
Dil. Factor: 2.34


Date of Collection:  11/1/13 9:14:00 AM
Date of Analysis:  11/14/13 07:47 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.23 Not Detected 0.60 Not DetectedVinyl Chloride
0.23 Not Detected 0.93 Not Detected1,1-Dichloroethene
0.23 Not Detected 0.93 Not Detectedtrans-1,2-Dichloroethene
0.23 Not Detected 0.95 Not Detected1,1-Dichloroethane
0.23 Not Detected 0.93 Not Detectedcis-1,2-Dichloroethene
0.23 0.069 J 1.3 0.38 J1,1,1-Trichloroethane
0.23 0.21 J 1.2 1.1 JTrichloroethene
0.23 0.88 1.6 6.0Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


93 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAB-3/11012013/
Lab ID#: 1311088B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a111413aFile Name:
Dil. Factor: 1.72


Date of Collection:  11/1/13 9:11:00 AM
Date of Analysis:  11/14/13 08:37 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.70 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.94 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.92 Not DetectedTrichloroethene
0.17 0.054 J 1.2 0.37 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


91 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-1/11012013/
Lab ID#: 1311088B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a111414aFile Name:
Dil. Factor: 1.75


Date of Collection:  11/1/13 9:05:00 AM
Date of Analysis:  11/14/13 09:14 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.045 J 1.2 0.30 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-3/11012013/
Lab ID#: 1311088B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a111415aFile Name:
Dil. Factor: 1.81


Date of Collection:  11/1/13 9:08:00 AM
Date of Analysis:  11/14/13 10:04 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.73 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.99 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.97 Not DetectedTrichloroethene
0.18 0.065 J 1.2 0.44 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


92 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
104 70-1304-Bromofluorobenzene
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Client Sample ID: Dup-1/11012013/
Lab ID#: 1311088B-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a111416aFile Name:
Dil. Factor: 1.76


Date of Collection:  11/1/13 
Date of Analysis:  11/14/13 10:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.70 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.70 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.70 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.96 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.045 J 1.2 0.30 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


91 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1311090B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
20D-SS-1 
/11012013/ 


1311090B-01 Air 11/1/2013  X    


20D-SS-4 
/11012013/ 


1311090B-02 Air 11/1/2013  X    


20D-SS-5 
/11012013/ 


1311090B-03 Air 11/1/2013  X    


 
Note: Sample DUP-1/11012013/ was recorded on the chain-of-custody (COC) for SDG 1311090B, but 


was reported along with its parent sample in SDG 1311088B. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 


  







 


\\Arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2013\20501-21000\20695\1311090 Batch 44 Data Validation 20695R.docx 7 


DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 20D-SS-1/11012013/
Lab ID#: 1311090B-01A


EPA METHOD TO-15 GC/MS FULL SCAN


3111822aFile Name:
Dil. Factor: 2.68


Date of Collection:  11/1/13 12:04:00 PM
Date of Analysis:  11/18/13 10:35 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.4 Not DetectedVinyl Chloride
1.3 Not Detected 5.3 Not Detected1,1-Dichloroethene
1.3 Not Detected 7.3 Not Detected1,1,1-Trichloroethane
1.3 Not Detected 5.3 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.3 Not Detectedcis-1,2-Dichloroethene
1.3 0.33 J 7.2 1.8 JTrichloroethene
1.3 0.41 J 9.1 2.8 JTetrachloroethene
1.3 Not Detected 5.4 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


82 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
104 70-1304-Bromofluorobenzene


Page  5 of 15







Client Sample ID: 20D-SS-4/11012013/
Lab ID#: 1311090B-02A


EPA METHOD TO-15 GC/MS FULL SCAN


3111823aFile Name:
Dil. Factor: 2.70


Date of Collection:  11/1/13 12:38:00 PM
Date of Analysis:  11/18/13 11:18 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.4 Not Detected 3.4 Not DetectedVinyl Chloride
1.4 Not Detected 5.4 Not Detected1,1-Dichloroethene
1.4 Not Detected 7.4 Not Detected1,1,1-Trichloroethane
1.4 Not Detected 5.4 Not Detectedtrans-1,2-Dichloroethene
1.4 Not Detected 5.4 Not Detectedcis-1,2-Dichloroethene
1.4 Not Detected 7.2 Not DetectedTrichloroethene
1.4 Not Detected 9.2 Not DetectedTetrachloroethene
1.4 Not Detected 5.5 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


84 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
105 70-1304-Bromofluorobenzene


Page  6 of 15







Client Sample ID: 20D-SS-5/11012013/
Lab ID#: 1311090B-03A


EPA METHOD TO-15 GC/MS FULL SCAN


2111909aFile Name:
Dil. Factor: 2.54


Date of Collection:  11/1/13 1:22:00 PM
Date of Analysis:  11/19/13 04:34 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.2 Not DetectedVinyl Chloride
1.3 Not Detected 5.0 Not Detected1,1-Dichloroethene
1.3 0.44 J 6.9 2.4 J1,1,1-Trichloroethane
1.3 Not Detected 5.0 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.0 Not Detectedcis-1,2-Dichloroethene
1.3 10 6.8 56Trichloroethene
1.3 82 8.6 550Tetrachloroethene
1.3 Not Detected 5.1 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
95 70-1304-Bromofluorobenzene


Page  7 of 15
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1402326B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
20D-SS-1 
/02182014/ 


1402326B-01 Air 2/18/2014  X    


20D-SS-4 
/02182014/ 


1402326B-02 Air 2/18/2014  X    


20D-SS-5 
/02182014/ 


1402326B-03 Air 2/18/2014  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this data set. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD X    X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











Client Sample ID: 20D-SS-1/02182014/
Lab ID#: 1402326B-01A


EPA METHOD TO-15 GC/MS FULL SCAN


17022506aFile Name:
Dil. Factor: 2.76


Date of Collection:  2/18/14 10:20:00 AM
Date of Analysis:  2/25/14 10:35 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.4 Not Detected 3.5 Not DetectedVinyl Chloride
1.4 Not Detected 5.5 Not Detected1,1-Dichloroethene
1.4 Not Detected 7.5 Not Detected1,1,1-Trichloroethane
1.4 Not Detected 5.5 Not Detectedtrans-1,2-Dichloroethene
1.4 Not Detected 5.5 Not Detectedcis-1,2-Dichloroethene
1.4 Not Detected 7.4 Not DetectedTrichloroethene
1.4 0.19 J 9.4 1.3 JTetrachloroethene
1.4 Not Detected 5.6 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
99 70-1304-Bromofluorobenzene


Page  5 of 11







Client Sample ID: 20D-SS-4/02182014/
Lab ID#: 1402326B-02A


EPA METHOD TO-15 GC/MS FULL SCAN


17022507aFile Name:
Dil. Factor: 2.69


Date of Collection:  2/18/14 11:18:00 AM
Date of Analysis:  2/25/14 10:57 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.4 Not DetectedVinyl Chloride
1.3 Not Detected 5.3 Not Detected1,1-Dichloroethene
1.3 Not Detected 7.3 Not Detected1,1,1-Trichloroethane
1.3 Not Detected 5.3 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.3 Not Detectedcis-1,2-Dichloroethene
1.3 Not Detected 7.2 Not DetectedTrichloroethene
1.3 Not Detected 9.1 Not DetectedTetrachloroethene
1.3 Not Detected 5.4 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


83 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
98 70-1304-Bromofluorobenzene


Page  6 of 11







Client Sample ID: 20D-SS-5/02182014/
Lab ID#: 1402326B-03A


EPA METHOD TO-15 GC/MS FULL SCAN


17022508aFile Name:
Dil. Factor: 2.69


Date of Collection:  2/18/14 12:17:00 PM
Date of Analysis:  2/25/14 11:18 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.4 Not DetectedVinyl Chloride
1.3 Not Detected 5.3 Not Detected1,1-Dichloroethene
1.3 0.78 J 7.3 4.3 J1,1,1-Trichloroethane
1.3 Not Detected 5.3 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.3 Not Detectedcis-1,2-Dichloroethene
1.3 17 7.2 90Trichloroethene
1.3 99 9.1 670Tetrachloroethene
1.3 Not Detected 5.4 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
98 70-1304-Bromofluorobenzene


Page  7 of 11
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1402350B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
20D-IAB-1 
/02182014/ 


1402350B-01 Air 2/18/2014  X    


20D-IAB-3 
/02182014/ 


1402350B-02 Air 2/18/2014  X    


20D-IAF-1 
/021082014/ 


1402350B-03 Air 2/18/2014  X    


20D-IAF-3 
/02182014/ 


1402350B-02 Air 2/18/2014  X    


13H-CS 
/0218/2014/ 


1402350B-03 Air 2/18/2014  X    


13H-IAF 
/02182014/ 


1402350B-04 Air 2/18/2014  X    


DUP-
1/02182014/ 


1402350B-05 Air 2/18/2014 
13H-IAF 


/08182014/ 
X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Results (in µg/m3) for the field duplicate samples are summarized in the following table. 
 


Sample ID / 
Duplicate ID Compound 


Sample 
Result 


Duplicate 
Result RPD 


13H-IAF/08182014/ / 
DUP-1/02182014/ 


Tetrachloroethene 0.48 J 0.28 J AC 


    AC Acceptable 
    J Estimated (result is < RL) 
 
The field duplicate sample results are acceptable. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
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All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD  X  X  


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
 
 







 


\\Arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2014\21001-21500\21399\1402350 Batch 47 Data Validation 21399R.docx 9 


 
 


 
 
 
 
 


Validation Performed By: Dennis Dyke 


Signature: 


Date: March 12, 2014 


Peer Review: Joseph C. Houser 


Date: March 14, 2014 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 















Client Sample ID: 20D-IAB-1/02182014/
Lab ID#: 1402350B-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v022708aFile Name:
Dil. Factor: 1.89


Date of Collection:  2/18/14 9:16:00 AM
Date of Analysis:  2/27/14 02:19 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.75 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.75 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.75 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 0.11 J 1.0 0.60 JTrichloroethene
0.19 0.63 1.3 4.2Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


93 70-1301,2-Dichloroethane-d4
103 70-130Toluene-d8
109 70-1304-Bromofluorobenzene


Page  6 of 16







Client Sample ID: 20D-IAB-3/02182014/
Lab ID#: 1402350B-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v022709aFile Name:
Dil. Factor: 2.09


Date of Collection:  2/18/14 9:13:00 AM
Date of Analysis:  2/27/14 02:55 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.21 Not Detected 0.53 Not DetectedVinyl Chloride
0.21 Not Detected 0.83 Not Detected1,1-Dichloroethene
0.21 Not Detected 0.83 Not Detectedtrans-1,2-Dichloroethene
0.21 Not Detected 0.85 Not Detected1,1-Dichloroethane
0.21 Not Detected 0.83 Not Detectedcis-1,2-Dichloroethene
0.21 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.21 Not Detected 1.1 Not DetectedTrichloroethene
0.21 Not Detected 1.4 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


91 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
112 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-1/02182014/
Lab ID#: 1402350B-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v022710aFile Name:
Dil. Factor: 1.93


Date of Collection:  2/18/14 9:06:00 AM
Date of Analysis:  2/27/14 03:32 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.78 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


90 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
110 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-IAF-3/02182014/
Lab ID#: 1402350B-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v022711aFile Name:
Dil. Factor: 2.25


Date of Collection:  2/18/14 9:09:00 AM
Date of Analysis:  2/27/14 04:12 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.22 Not Detected 0.58 Not DetectedVinyl Chloride
0.22 Not Detected 0.89 Not Detected1,1-Dichloroethene
0.22 Not Detected 0.89 Not Detectedtrans-1,2-Dichloroethene
0.22 Not Detected 0.91 Not Detected1,1-Dichloroethane
0.22 Not Detected 0.89 Not Detectedcis-1,2-Dichloroethene
0.22 Not Detected 1.2 Not Detected1,1,1-Trichloroethane
0.22 Not Detected 1.2 Not DetectedTrichloroethene
0.22 Not Detected 1.5 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


92 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
111 70-1304-Bromofluorobenzene
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Client Sample ID: 13H-CS/02182014/
Lab ID#: 1402350B-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v022712aFile Name:
Dil. Factor: 1.98


Date of Collection:  2/18/14 12:32:00 PM
Date of Analysis:  2/27/14 04:54 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.51 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.80 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.1 Not DetectedTrichloroethene
0.20 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
109 70-1304-Bromofluorobenzene
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Client Sample ID: 13H-IAF/02182014/
Lab ID#: 1402350B-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v022713aFile Name:
Dil. Factor: 1.74


Date of Collection:  2/18/14 12:36:00 PM
Date of Analysis:  2/27/14 05:37 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.70 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.94 Not DetectedTrichloroethene
0.17 0.071 J 1.2 0.48 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
107 70-1304-Bromofluorobenzene
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Client Sample ID: Dup-1/02182014/
Lab ID#: 1402350B-07A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


v022714aFile Name:
Dil. Factor: 2.07


Date of Collection:  2/18/14 
Date of Analysis:  2/27/14 06:29 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.21 Not Detected 0.53 Not DetectedVinyl Chloride
0.21 Not Detected 0.82 Not Detected1,1-Dichloroethene
0.21 Not Detected 0.82 Not Detectedtrans-1,2-Dichloroethene
0.21 Not Detected 0.84 Not Detected1,1-Dichloroethane
0.21 Not Detected 0.82 Not Detectedcis-1,2-Dichloroethene
0.21 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.21 Not Detected 1.1 Not DetectedTrichloroethene
0.21 0.041 J 1.4 0.28 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
112 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1104141 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


32H-SS/03232011/ 1104141-01A Air 3/18/2011 X


36L-SS/03312011/ 1104141-02A Air 3/22/2011 X


DUP-2/03312011/ 1104141-03A Air 3/22/2011
36L-SS
/03312011/


X


14D-SS-1/04012011/ 1104141-04A Air 3/22/2011 X


DUP-1/03232011/ 1104141-05A Air 3/22/2011
32H-SS
/03232011/


X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


trans-1,2-Dichloroethene was detected in the associated laboratory method blank; however, the 
associated sample results were greater than the BAL or were non-detect. Therefore, qualification of the 
sample results was not required.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.







\\Arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2011\2011 - 14001 to 14500\14075\14075R.docx 6


4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


36L-SS/03312011/ /
DUP-2/03312011/


1,1,1-Trichloroethane 3.3 J 6.6 U AC


Trichloroethane 23 10 78.8%


Tetrachloroethene 130 61 72.3%


32H-SS/03232011/ /
DUP-1/03232011/


1,1,1-Trichloroethane 10 9.1 9.4%


trans-1,2-Dichloroethene 3.1 J 5.4 54.1%


Trichloroethane 320 320 0.0%


Tetrachloroethene 1700 1600 6.1%


1,1-Dichloroethane 2.4 J 2.2 J 8.7%
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 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: April 28, 2011


Peer Review: Dennis Capria


Date: May 3, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS



















Client Sample ID: 32H-SS/03232011/
Lab ID#: 1104141-01A


EPA METHOD TO-15 GC/MS FULL SCAN


3041613File Name:
Dil. Factor: 2.16


Date of Collection:  3/23/11 5:08:00 PM
Date of Analysis:  4/16/11 02:59 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.1 Not Detected 2.8 Not DetectedVinyl Chloride
1.1 Not Detected 4.3 Not Detected1,1-Dichloroethene
1.1 1.9 5.9 101,1,1-Trichloroethane
1.1 0.77 J 4.3 3.1 Jtrans-1,2-Dichloroethene
1.1 Not Detected 4.3 Not Detectedcis-1,2-Dichloroethene
1.1 60 5.8 320Trichloroethene
1.1 250 7.3 1700Tetrachloroethene
1.1 0.59 J 4.4 2.4 J1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


84 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
111 70-1304-Bromofluorobenzene
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Client Sample ID: 36L-SS/03312011/
Lab ID#: 1104141-02A


EPA METHOD TO-15 GC/MS FULL SCAN


3041614File Name:
Dil. Factor: 2.31


Date of Collection:  3/31/11 12:17:00 PM
Date of Analysis:  4/16/11 03:30 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.0 Not DetectedVinyl Chloride
1.2 Not Detected 4.6 Not Detected1,1-Dichloroethene
1.2 0.61 J 6.3 3.3 J1,1,1-Trichloroethane
1.2 Not Detected 4.6 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.6 Not Detectedcis-1,2-Dichloroethene
1.2 4.4 6.2 23Trichloroethene
1.2 20 7.8 130Tetrachloroethene
1.2 Not Detected 4.7 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
109 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-2/03312011/
Lab ID#: 1104141-03A


EPA METHOD TO-15 GC/MS FULL SCAN


3041615File Name:
Dil. Factor: 2.42


Date of Collection:  3/31/11 
Date of Analysis:  4/16/11 05:01 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.1 Not DetectedVinyl Chloride
1.2 Not Detected 4.8 Not Detected1,1-Dichloroethene
1.2 Not Detected 6.6 Not Detected1,1,1-Trichloroethane
1.2 Not Detected 4.8 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.8 Not Detectedcis-1,2-Dichloroethene
1.2 1.9 6.5 10Trichloroethene
1.2 9.0 8.2 61Tetrachloroethene
1.2 Not Detected 4.9 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


86 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
113 70-1304-Bromofluorobenzene
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Client Sample ID: 14D-SS-1/04012011/
Lab ID#: 1104141-04A


EPA METHOD TO-15 GC/MS FULL SCAN


3041616File Name:
Dil. Factor: 3.68


Date of Collection:  4/1/11 2:24:00 PM
Date of Analysis:  4/16/11 05:34 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.8 Not Detected 4.7 Not DetectedVinyl Chloride
1.8 Not Detected 7.3 Not Detected1,1-Dichloroethene
1.8 14 10 781,1,1-Trichloroethane
1.8 Not Detected 7.3 Not Detectedtrans-1,2-Dichloroethene
1.8 1.5 J 7.3 5.9 Jcis-1,2-Dichloroethene
1.8 210 9.9 1100Trichloroethene
1.8 570 12 3800Tetrachloroethene
1.8 7.5 7.4 301,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
112 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/03232011/
Lab ID#: 1104141-05A


EPA METHOD TO-15 GC/MS FULL SCAN


3041618File Name:
Dil. Factor: 2.18


Date of Collection:  3/23/11 
Date of Analysis:  4/16/11 06:21 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.1 Not Detected 2.8 Not DetectedVinyl Chloride
1.1 Not Detected 4.3 Not Detected1,1-Dichloroethene
1.1 1.7 5.9 9.11,1,1-Trichloroethane
1.1 1.4 4.3 5.4trans-1,2-Dichloroethene
1.1 Not Detected 4.3 Not Detectedcis-1,2-Dichloroethene
1.1 59 5.8 320Trichloroethene
1.1 240 7.4 1600Tetrachloroethene
1.1 0.54 J 4.4 2.2 J1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


88 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
111 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1109240 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
AA/09082011/ 1109240-01A Air 9/9/2011  X    


16L-IAF/09082011/ 1109240-02A Air 9/9/2011  X    


16L-IAB-1/09082011/ 1109240-03A Air 9/9/2011  X    


16L-IAB-2/09082011/ 1109240-04A Air 9/9/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X  X  
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Field/Laboratory Duplicate Sample RPD     X 
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 







Client Sample ID: AA/09082011/
Lab ID#: 1109240-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e091411File Name:
Dil. Factor: 1.96


Date of Collection:  9/9/11 11:21:00 AM
Date of Analysis:  9/15/11 09:49 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.0 Not DetectedTrichloroethene
0.20 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


99 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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Client Sample ID: 16L-IAF/09082011/
Lab ID#: 1109240-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e091412File Name:
Dil. Factor: 1.83


Date of Collection:  9/9/11 12:05:00 PM
Date of Analysis:  9/15/11 10:30 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.18 0.15 J 0.98 0.80 JTrichloroethene
0.18 1.1 1.2 7.6Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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Client Sample ID: 16L-IAB-1/09082011/
Lab ID#: 1109240-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e091413File Name:
Dil. Factor: 1.91


Date of Collection:  9/9/11 12:06:00 PM
Date of Analysis:  9/15/11 11:08 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 0.19 1.0 1.0Trichloroethene
0.19 1.1 1.3 7.8Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 16L-IAB-2/09082011/
Lab ID#: 1109240-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e091414File Name:
Dil. Factor: 1.91


Date of Collection:  9/9/11 12:08:00 PM
Date of Analysis:  9/15/11 11:47 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.49 Not DetectedVinyl Chloride
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.76 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.77 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.76 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 0.18 J 1.0 0.99 JTrichloroethene
0.19 1.3 1.3 9.1Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
102 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1109241 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
16L-SS-2/09092011/ 1109241-01A Air 9/9/2011  X    


16L-SS-1/09092011/ 1109241-02A Air 9/9/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X  X  
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Field/Laboratory Duplicate Sample RPD     X 
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 







Client Sample ID: 16L-SS-2/09092011/
Lab ID#: 1109241-01A


EPA METHOD TO-15 GC/MS FULL SCAN


2091615File Name:
Dil. Factor: 2.47


Date of Collection:  9/9/11 1:33:00 PM
Date of Analysis:  9/16/11 04:25 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.2 Not DetectedVinyl Chloride
1.2 Not Detected 4.9 Not Detected1,1-Dichloroethene
1.2 0.54 J 6.7 3.0 J1,1,1-Trichloroethane
1.2 Not Detected 4.9 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.9 Not Detectedcis-1,2-Dichloroethene
1.2 47 6.6 250Trichloroethene
1.2 230 8.4 1500Tetrachloroethene
1.2 Not Detected 5.0 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: 16L-SS-1/09092011/
Lab ID#: 1109241-02A


EPA METHOD TO-15 GC/MS FULL SCAN


2091616File Name:
Dil. Factor: 2.58


Date of Collection:  9/9/11 1:57:00 PM
Date of Analysis:  9/16/11 05:03 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.3 Not DetectedVinyl Chloride
1.3 Not Detected 5.1 Not Detected1,1-Dichloroethene
1.3 Not Detected 7.0 Not Detected1,1,1-Trichloroethane
1.3 Not Detected 5.1 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.1 Not Detectedcis-1,2-Dichloroethene
1.3 0.36 J 6.9 1.9 JTrichloroethene
1.3 48 8.8 320Tetrachloroethene
1.3 Not Detected 5.2 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


85 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1109333 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


AA/09152011/ 1109333-01A Air 9/16/2011 X


26D-IAF/09152011/ 1109333-02A Air 9/16/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Laboratory Duplicate Sample RPD X


Field Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: October 13, 2011


Peer Review: Joseph C. Houser


Date: October 17, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: AA/09152011/
Lab ID#: 1109333-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e092221File Name:
Dil. Factor: 1.87


Date of Collection:  9/16/11 1:26:00 PM
Date of Analysis:  9/22/11 10:33 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 Not Detected 1.0 Not DetectedTrichloroethene
0.19 Not Detected 1.3 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


105 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
105 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: 26D-IAF/09152011/
Lab ID#: 1109333-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e092222File Name:
Dil. Factor: 1.75


Date of Collection:  9/16/11 1:33:00 PM
Date of Analysis:  9/22/11 11:11 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 0.12 J 0.94 0.65 JTrichloroethene
0.18 0.50 1.2 3.4Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


104 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
105 70-1304-Bromofluorobenzene


Page  1
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1109348 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


26D-SS/09162011/ 1109348-03A Air 9/16/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were detected in the QA blanks; however, the associated sample results were greater 
than the BAL. Therefore, qualification of the sample results was not required.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Laboratory Duplicate Sample RPD X


Field Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: October 13, 2011


Peer Review: Joseph C. Houser


Date: October 17, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: 26D-SS/09162011/
Lab ID#: 1109348-03A


EPA METHOD TO-15 GC/MS FULL SCAN


6092118File Name:
Dil. Factor: 2.93


Date of Collection:  9/16/11 2:47:00 PM
Date of Analysis:  9/21/11 03:21 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.5 Not Detected 3.7 Not DetectedVinyl Chloride
1.5 Not Detected 5.8 Not Detected1,1-Dichloroethene
1.5 5.0 8.0 271,1,1-Trichloroethane
1.5 Not Detected 5.8 Not Detectedtrans-1,2-Dichloroethene
1.5 Not Detected 5.8 Not Detectedcis-1,2-Dichloroethene
1.5 110 7.9 590Trichloroethene
1.5 410 9.9 2800Tetrachloroethene
1.5 Not Detected 5.9 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


105 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
98 70-1304-Bromofluorobenzene


Page  1
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1211251B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC


20D-SS-1/11062012/ 1211251B-01 Air 11/6/2012  X    


20D-SS-4/11062012/ 1211251B-02 Air 11/6/2012  X    


20D-SS-5/11062012/ 1211251B-03 Air 11/6/2012  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Compounds were detected in the associated QA blanks; however, the associated sample results were 
greater than the BAL and/or were non-detect. Therefore, no qualification of the sample results was 
required. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X X   


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1103387AR1 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


36D-IAF/03142011/ 1103387AR1-01 Air 3/15/2011 X


44D-IAF/03142011/ 1103387AR1-02 Air 3/15/2011 X


13H-CS/03142011/ 1103387AR1-03 Air 3/15/2011 X


59L-IAF/03142011/ 1103387AR1-04 Air 3/15/2011 X


59L-IAB/03142011/ 1103387AR1-05 Air 3/15/2011 X


DUP-1/03142011/ 1103387AR1-06 Air 3/15/2011
59L-IAB
/03142011/


X


11D-IAF/03142011/ 1103387AR1-07 Air 3/15/2011 X


11D-IAB/03142011/ 1103387AR1-08 Air 3/15/2011 X


11D-CS/03142011/ 1103387AR1-09 Air 3/15/2011 X


AA-1/03142011/ 1103387AR1-10 Air 3/15/2011 X


13H-IAF/03142011/ 1103387AR1-11 Air 3/15/2011 X


24L-IAF/03142011/ 1103387AR1-12 Air 3/15/2011 X


24L-IAB/03142011/ 1103387AR1-13 Air 3/15/2011 X


24L-CS/03142011/ 1103387AR1-14 Air 3/15/2011 X


11S-IAF/03142011/ 1103387AR1-15 Air 3/15/2011 X


11S-IAB/03142011/ 1103387AR1-16 Air 3/15/2011 X


DUP-2/03142011/ 1103387AR1-17 Air 3/15/2011
11S-IAB
/03142011/


X


36D-CS/03142011 1103387AR1-18 Air 3/15/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time.  However, the following samples exceeded 
the return pressure criteria.


Sample Locations
Return Pressure /


Vacuum Reading (“of Hg)


11D-IAB/03142011/ 1.0" Hg


24L-IAF/03142011/ 0.0" Hg


Sample results associated with sample locations analyzed by analytical method TO-15 were qualified, as 
specified in the table below.  All other canister return pressure/vacuum criteria were met.


Criteria
Qualification


Detected 
Analytes


Non-detect
Analytes


Return pressure/vacuum < 1” Hg but > 0.1” Hg J UJ


Return pressure/vacuum = 0.0” Hg J R


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
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acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99, and a RRF value greater than control limit 
(0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.


4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
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method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


59L-IAB/03142011/ /
DUP-1/03142011/


1,1,1-Trichloroethane 0.87 J 0.89 2.3%


Trichloroethene 7.0 7.0 0.0%


Tetrachloroethene 25 26 3.9%


11S-IAB/03142011/ /
DUP-2/03142011/


1,1-Dichloroethane 0.17 J 0.14 J 19.4%


1,1,1-Trichloroethane 0.58 J 0.63 J 8.3%


Trichloroethene 3.7 4.0 7.8%


Tetrachloroethene 6.5 6.8 4.5%


 J Estimated (result is < RL)


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1211250B for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier III evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis 


VOC SVOC MET MISC


33T-CS/11052012/ 1211250B-01 Air 11/6/2012  X    


33T-IAB/11052012/ 1211250B-02 Air 11/6/2012  X    


33T-IAF/11052012/ 1211250B-03 Air 11/6/2012  X    


20D-IAF-1/11052012/ 1211250B-04 Air 11/6/2012  X    


20D-IAF-3/11052012/ 1211250B-05 Air 11/6/2012  X    


20D-IAB-1/11052012/ 1211250B-06 Air 11/6/2012  X    


20D-IAB-3/11052012/ 1211250B-07 Air 11/6/2012  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems 
provided 


 X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier III) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 







 


G:\Project_Data\AIT_PVU\2012\2012 - 18001-18500\18014\18014R.docx 4 


 
K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 


  







 


G:\Project_Data\AIT_PVU\2012\2012 - 18001-18500\18014\18014R.docx 7 


DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  


Initial calibration %RSDs  X  X  


Continuing calibration RRFs  X  X  


Continuing calibration %Ds  X  X  


Instrument tune and performance check  X  X  


Ion abundance criteria for each instrument used  X  X  


Internal standard  X  X  


Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  


B. Quantitation Reports  X  X  


C. RT of sample compounds within the 
established RT windows 


 X  X  


D. Quantitation transcriptions/calculations  X  X  


E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1103387BR1 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


44D-SS/03152011/ 1103387B-21A Air 3/15/2011


11S-SS/03152011/ 1103387B-22A Air 3/15/2011 X


24L-SS/03152011/ 1103387B-23A Air 3/15/2011 X


DUP-1/03152011/ 1103387B-24A Air 3/15/2011
24L-SS
/03152011/


X


11D-SS/03152011/ 1103387B-25A Air 3/15/2011 X


59L-SS-2/03152011/ 1103387B-26A Air 3/15/2011 X


59L-SS-1/03152011/ 1103387B-27A Air 3/15/2011 X


28H-SS-
1/03172011/


1103387B-28A Air 3/17/2011 X


28H-SS-
2/03172011/


1103387B-29A Air 3/17/2011 X


21H-SS-1/03172011 1103387B-30A Air 3/17/2011 X


21H-SS-2/0317201/ 1103387B-31A Air 3/17/2011 X


49H-SS/03172011/ 1103387B-32A Air 3/17/2011 X


46T-SS/03172011/ 1103387B-33A Air 3/17/2011 X


DUP-1/03172011/ 1103387B-34A Air 3/17/2011
46T-SS
/03172011/


X


35L-SS/03172011/ 1103387B-35A Air 3/17/2011 X


39T-SS/03162011/ 1103387B-36A Air 3/16/2011 X


36T-SS-1/03172011/ 1103387B-37A Air 3/17/2011 X


36T-SS-2/03172011/ 1103387B-38A Air 3/17/2011 X


Note: The analysis of sample location 44D-SS/03152011/ was cancelled due to low canister return 
pressure.
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


All target compounds associated with the QA blanks exhibited concentrations less than the MDL, with the 
exception of the compounds listed in the following table. Sample results less than the BAL associated 
with the following sample locations were qualified as listed in the following table.


Sample Locations Analytes Sample Result Qualification


28H-SS-2/03172011/
21H-SS-2/0317201/
36T-SS-1/03172011/


trans-1,2-Dichloroethene
Detected sample results
< RL and < BAL


“UB” at the RL


39T-SS/03162011/
Trichloroethene
Tetrachloroethene


 RL Reporting limit


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.
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All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99, and a RRF value greater than control limit 
(0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.


4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


Sample locations associated with LCS/LCSD analysis exhibiting recoveries outside of the control limits 
are presented in the following table; all RPDs were within the control limits.


Sample Locations Compound
LCS


Recovery
LCSD


Recovery


11S-SS/03152011/
24L-SS/03152011/
DUP-1/03152011/
11D-SS/03152011/
59L-SS-2/03152011/
59L-SS-1/03152011/


trans-1,2-Dichloroethene > UL AC


The criteria used to evaluate the LCS/LCSD recoveries are presented in the following table.  In the case 
of any LCS/LCSD deviations, the sample results are qualified as documented in the table below.


Control Limit
Sample 
Result


Qualification


> the upper control limit (UL)
Non-detect No Action


Detect J


< the lower control limit (LL) but > 10%
Non-detect UJ


Detect J


< 10%
Non-detect R


Detect J
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6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


24L-SS/03152011/ /
DUP-1/03152011/


1,1,1-Trichloroethane 14 12 15.4%


Trichloroethene 110 98 11.5%


Tetrachloroethene 300 150 66.7%


1,1-Dichloroethane 2.1 J 1.4 J 40.0%


46T-SS/03172011/ /
DUP-1/03172011/


1,1,1-Trichloroethane 35 45 25.0%


cis-1,2-Dichloroethene 0.72 J 5.2 U AC


Trichloroethene 590 750 23.9%


Tetrachloroethene 530 700 27.6%


 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1106204 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


24L-R-IAF/06062011/ 1106204-01A Air 6/7/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


Sample locations associated with LCS/LCSD analysis exhibiting recoveries outside of the control limits 
are presented in the following table; all RPDs were within the acceptance limit.


Sample Locations Compound
LCS


Recovery
LCSD


Recovery


24L-R-IAF/06062011/ Trichloroethene AC > UL


 AC Acceptable


The criteria used to evaluate the LCS/LCSD recoveries are presented in the following table.  In the case 
of any LCS/LCSD deviations, the sample results are qualified as documented in the table below.


Control Limit
Sample 
Result


Qualification


> the upper control limit (UL)
Non-detect No Action


Detect J


< the lower control limit (LL) but > 10%
Non-detect UJ


Detect J


< 10%
Non-detect R


Detect J


No sample results required qualification.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.
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7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: July 6, 2011


Peer Review: Joseph C. Houser


Date: July 7, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: 24L-R-IAF/06062011/
Lab ID#: 1106204-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w061012File Name:
Dil. Factor: 1.75


Date of Collection:  6/7/11 
Date of Analysis:  6/10/11 05:17 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.10 J 1.2 0.69 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


108 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
85 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1103452 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


27T-CS/03162011/ 1103452-01 Air 3/17/2011 X


DUP-1/03162011/ 1103452-02 Air 3/17/2011
27T-CS
/03162011/


X


27T-IAF/03162011/ 1103452-03 Air 3/17/2011 X


28H-IAB/03162011/ 1103452-04 Air 3/17/2011 X


28H-IAF/03162011/ 1103452-05 Air 3/16/2011 X


21H-IAB/03162011/ 1103452-06 Air 3/17/2011 X


21H-IAF/03162011/ 1103452-07 Air 3/17/2011 X


49H-IAF/03162011/ 1103452-08 Air 3/17/2011 X


49H-IAB/03162011/ 1103452-09 Air 3/17/2011 X


35L-IAF/03162011/ 1103452-10 Air 3/17/2011 X


AA/03162011/ 1103452-11 Air 3/17/2011 X


35L-IAB/03162011/ 1103452-12 Air 3/17/2011 X


35L-CS/03162011/ 1103452-13 Air 3/17/2011 X


AA-1/03152011/ 1103452-14 Air 3/16/2011 X


39T-IAF/03152011/ 1103452-15 Air 3/16/2011 X


26L-CS/03142011/ 1103452-16 Air 3/15/2011 X


26L-IAF/03142011/ 1103452-17 Air 3/15/2011 X


46T-IAF/03162011/ 1103452-18 Air 3/17/2011 X


36T-IAB/03162011/ 1103452-19 Air 3/17/2011 X


36T-IAF/03162011/ 1103452-20 Air 3/17/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.







\\Arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2011\2011 - 14001 to 14500\14017\14017R.docx 5


VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99, and a RRF value greater than control limit 
(0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


27T-CS/03162011/ /
DUP-1/03162011/


Tetrachloroethene 1.1 U 0.062 J AC


 AC Acceptable
 U Not detected


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.
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All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS



































Client Sample ID: 27T-CS/03162011/
Lab ID#: 1103452-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032310File Name:
Dil. Factor: 1.64


Date of Collection:  3/17/11 8:32:00 AM
Date of Analysis:  3/23/11 11:22 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 Not Detected 0.88 Not DetectedTrichloroethene
0.16 Not Detected 1.1 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/03162011/
Lab ID#: 1103452-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032311File Name:
Dil. Factor: 1.79


Date of Collection:  3/17/11 
Date of Analysis:  3/24/11 07:35 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.96 Not DetectedTrichloroethene
0.18 0.062 J 1.2 0.42 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


90 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
102 70-1304-Bromofluorobenzene
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Client Sample ID: 27T-IAF/03162011/
Lab ID#: 1103452-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032312File Name:
Dil. Factor: 2.01


Date of Collection:  3/17/11 8:27:00 AM
Date of Analysis:  3/24/11 08:11 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.51 Not DetectedVinyl Chloride
0.20 Not Detected 0.80 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.80 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.81 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.80 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.1 Not DetectedTrichloroethene
0.20 0.050 J 1.4 0.34 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


89 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 28H-IAB/03162011/
Lab ID#: 1103452-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032313File Name:
Dil. Factor: 1.79


Date of Collection:  3/17/11 8:25:00 AM
Date of Analysis:  3/24/11 08:46 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 0.14 J 0.96 0.78 JTrichloroethene
0.18 0.60 1.2 4.1Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


88 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 28H-IAF/03162011/
Lab ID#: 1103452-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032222File Name:
Dil. Factor: 1.75


Date of Collection:  3/16/11 8:25:00 AM
Date of Analysis:  3/23/11 02:11 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 0.084 J 0.94 0.45 JTrichloroethene
0.18 0.30 1.2 2.0Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


90 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: 21H-IAB/03162011/
Lab ID#: 1103452-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032223File Name:
Dil. Factor: 1.71


Date of Collection:  3/17/11 11:28:00 AM
Date of Analysis:  3/23/11 02:47 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 0.063 J 0.93 0.34 J1,1,1-Trichloroethane
0.17 1.8 0.92 9.8Trichloroethene
0.17 3.9 1.2 26Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


91 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
102 70-1304-Bromofluorobenzene
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Client Sample ID: 21H-IAF/03162011/
Lab ID#: 1103452-07A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032309File Name:
Dil. Factor: 1.87


Date of Collection:  3/17/11 12:22:00 PM
Date of Analysis:  3/23/11 10:42 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 0.049 J 1.0 0.27 J1,1,1-Trichloroethane
0.19 2.1 1.0 11Trichloroethene
0.19 4.4 1.3 30Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


90 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 49H-IAF/03162011/
Lab ID#: 1103452-08A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032314File Name:
Dil. Factor: 1.79


Date of Collection:  3/17/11 2:28:00 PM
Date of Analysis:  3/24/11 09:53 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 0.14 J 0.98 0.76 J1,1,1-Trichloroethane
0.18 4.4 0.96 24Trichloroethene
0.18 9.5 1.2 64Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


86 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
93 70-1304-Bromofluorobenzene
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Client Sample ID: 49H-IAB/03162011/
Lab ID#: 1103452-09A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032315File Name:
Dil. Factor: 1.71


Date of Collection:  3/17/11 2:30:00 PM
Date of Analysis:  3/24/11 10:28 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 0.14 J 0.93 0.76 J1,1,1-Trichloroethane
0.17 5.4 0.92 29Trichloroethene
0.17 12 1.2 80Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


90 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 35L-IAF/03162011/
Lab ID#: 1103452-10A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032419File Name:
Dil. Factor: 3.28


Date of Collection:  3/17/11 10:35:00 AM
Date of Analysis:  3/25/11 01:51 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.33 Not Detected 0.84 Not DetectedVinyl Chloride
0.33 Not Detected 1.3 Not Detected1,1-Dichloroethene
0.33 Not Detected 1.3 Not Detectedtrans-1,2-Dichloroethene
0.33 Not Detected 1.3 Not Detected1,1-Dichloroethane
0.33 Not Detected 1.3 Not Detectedcis-1,2-Dichloroethene
0.33 Not Detected 1.8 Not Detected1,1,1-Trichloroethane
0.33 0.18 J 1.8 1.0 JTrichloroethene
0.33 0.89 2.2 6.0Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


86 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: AA/03162011/
Lab ID#: 1103452-11A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032420File Name:
Dil. Factor: 1.61


Date of Collection:  3/17/11 11:46:00 AM
Date of Analysis:  3/25/11 02:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.41 Not DetectedVinyl Chloride
0.16 Not Detected 0.64 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.64 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.64 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.88 Not Detected1,1,1-Trichloroethane
0.16 Not Detected 0.86 Not DetectedTrichloroethene
0.16 Not Detected 1.1 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


86 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 35L-IAB/03162011/
Lab ID#: 1103452-12A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032421File Name:
Dil. Factor: 1.79


Date of Collection:  3/17/11 10:36:00 AM
Date of Analysis:  3/25/11 03:19 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 0.13 J 0.96 0.72 JTrichloroethene
0.18 0.89 1.2 6.0Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


88 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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Client Sample ID: 35L-CS/03162011/
Lab ID#: 1103452-13A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032507File Name:
Dil. Factor: 1.61


Date of Collection:  3/17/11 10:28:00 AM
Date of Analysis:  3/25/11 08:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.41 Not DetectedVinyl Chloride
0.16 Not Detected 0.64 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.64 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.64 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.88 Not Detected1,1,1-Trichloroethane
0.16 0.033 J 0.86 0.18 JTrichloroethene
0.16 0.11 J 1.1 0.73 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: AA-1/03152011/
Lab ID#: 1103452-14A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032409File Name:
Dil. Factor: 1.49


Date of Collection:  3/16/11 12:10:00 PM
Date of Analysis:  3/24/11 09:54 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.15 Not Detected 0.38 Not DetectedVinyl Chloride
0.15 Not Detected 0.59 Not Detected1,1-Dichloroethene
0.15 Not Detected 0.59 Not Detectedtrans-1,2-Dichloroethene
0.15 Not Detected 0.60 Not Detected1,1-Dichloroethane
0.15 Not Detected 0.59 Not Detectedcis-1,2-Dichloroethene
0.15 Not Detected 0.81 Not Detected1,1,1-Trichloroethane
0.15 Not Detected 0.80 Not DetectedTrichloroethene
0.15 Not Detected 1.0 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


89 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 39T-IAF/03152011/
Lab ID#: 1103452-15A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032410File Name:
Dil. Factor: 1.75


Date of Collection:  3/16/11 2:37:00 PM
Date of Analysis:  3/24/11 10:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 0.27 0.94 1.5Trichloroethene
0.18 2.2 1.2 15Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


93 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 26L-CS/03142011/
Lab ID#: 1103452-16A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w032216File Name:
Dil. Factor: 1.52


Date of Collection:  3/15/11 10:40:00 AM
Date of Analysis:  3/22/11 06:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.15 Not Detected 0.39 Not DetectedVinyl Chloride
0.15 Not Detected 0.60 Not Detected1,1-Dichloroethene
0.15 Not Detected 0.60 Not Detectedtrans-1,2-Dichloroethene
0.15 Not Detected 0.62 Not Detected1,1-Dichloroethane
0.15 Not Detected 0.60 Not Detectedcis-1,2-Dichloroethene
0.15 Not Detected 0.83 Not Detected1,1,1-Trichloroethane
0.15 Not Detected 0.82 Not DetectedTrichloroethene
0.15 Not Detected 1.0 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


120 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 26L-IAF/03142011/
Lab ID#: 1103452-17A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w032217File Name:
Dil. Factor: 1.71


Date of Collection:  3/15/11 10:39:00 AM
Date of Analysis:  3/22/11 07:20 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.93 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.92 Not DetectedTrichloroethene
0.17 0.61 1.2 4.1Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


119 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 46T-IAF/03162011/
Lab ID#: 1103452-18A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032316File Name:
Dil. Factor: 1.71


Date of Collection:  3/17/11 1:32:00 PM
Date of Analysis:  3/24/11 11:04 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.68 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.69 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.93 Not Detected1,1,1-Trichloroethane
0.17 0.57 0.92 3.1Trichloroethene
0.17 0.96 1.2 6.5Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 36T-IAB/03162011/
Lab ID#: 1103452-19A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032318File Name:
Dil. Factor: 1.68


Date of Collection:  3/17/11 3:35:00 PM
Date of Analysis:  3/24/11 12:15 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.43 Not DetectedVinyl Chloride
0.17 Not Detected 0.67 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.67 Not Detectedtrans-1,2-Dichloroethene
0.17 0.024 J 0.68 0.098 J1,1-Dichloroethane
0.17 Not Detected 0.67 Not Detectedcis-1,2-Dichloroethene
0.17 0.14 J 0.92 0.76 J1,1,1-Trichloroethane
0.17 4.2 0.90 23Trichloroethene
0.17 8.5 1.1 58Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


89 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: 36T-IAF/03162011/
Lab ID#: 1103452-20A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a032319File Name:
Dil. Factor: 1.75


Date of Collection:  3/17/11 3:33:00 PM
Date of Analysis:  3/24/11 12:50 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 0.064 J 0.95 0.35 J1,1,1-Trichloroethane
0.18 2.4 0.94 13Trichloroethene
0.18 4.4 1.2 30Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


90 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1106358 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


AA/06132011/ 1106358-01A Air 6/13/2011 X


11L-IAB/06132011/ 1106358-02A Air 6/13/2011 X


11L-IAF/06132011/ 1106358-03A Air 6/13/2011 X


11L-CS/06132011/ 1106358-04A Air 6/13/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: July 6, 2011
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Date: July 10, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: AA/06132011/
Lab ID#: 1106358-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a062012File Name:
Dil. Factor: 1.75


Date of Collection:  6/13/11 10:54:00 AM
Date of Analysis:  6/20/11 02:36 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


97 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 11L-IAB/06132011/
Lab ID#: 1106358-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a062013File Name:
Dil. Factor: 1.75


Date of Collection:  6/13/11 11:07:00 AM
Date of Analysis:  6/20/11 03:11 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.20 1.2 1.4Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


98 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 11L-IAF/06132011/
Lab ID#: 1106358-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a062014File Name:
Dil. Factor: 1.79


Date of Collection:  6/13/11 11:07:00 AM
Date of Analysis:  6/20/11 04:14 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.96 Not DetectedTrichloroethene
0.18 0.18 1.2 1.2Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
94 70-1304-Bromofluorobenzene
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Client Sample ID: 11L-CS/06132011/
Lab ID#: 1106358-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a062015File Name:
Dil. Factor: 1.75


Date of Collection:  6/13/11 11:10:00 AM
Date of Analysis:  6/20/11 04:49 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.29 1.2 2.0Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


99 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1103504R1 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


AA/03172011/ 1103504-01A Air 3/18/2011 X


46L-CS/03172011/ 1103504-02A Air 3/18/2011 X


46L-IAF/03172011/ 1103504-03A Air 3/18/2011 X


46L-IAB/03172011/ 1103504-04A Air 3/18/2011 X


29S-IAB/03212011/ 1103504-05A Air 3/22/2011 X


DUP-1/03212011/ 1103504-06A Air 3/22/2011
29S-IAB
/03212011/


X


29L-IAB/03212011/ 1103504-07A Air 3/22/2011 X


55H-CS/03212011/ 1103504-08A Air 3/22/2011 X


55H-IAB/03212011/ 1103504-09A Air 3/22/2011


19S-IAB/03212011/ 1103504-10A Air 3/22/2011 X


19S-IAF/03212011/ 1103504-11A Air 3/22/2011 X


29S-IAF/03212011/ 1103504-12A Air 3/22/2011 X


29L-IAF/03212011/ 1103504-13A Air 3/22/2011 X


29L-CS/03212011/ 1103504-14A Air 3/22/2011 X


DUP-2/03212011/ 1103504-15A Air 3/22/2011
55H-CS
/03212011/


X


55H-IAF/03212011/ 1103504-16A Air 3/22/2011 X


21S-CS/03212011/ 1103504-17A Air 3/22/2011 X


21S-IAF/03212011/ 1103504-18A Air 3/22/2011 X


AA/03212011/ 1103504-19A Air 3/22/2011 X


19S-CS/03212011/ 1103504-20A Air 3/22/2011 X


Note: The analysis of sample location 55H-IAB/03212011/ was cancelled due to low canister return 
pressure.
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99, and a RRF value greater than control limit 
(0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


29S-IAB/03212011/ /
DUP-1/03212011/


trans-1,2-Dichloroethene 0.031 J 0.72 U AC


1,1,1-Trichloroethane 0.25 J 0.26 J 3.9%


Trichloroethene 0.72 J 0.74 J 2.7%


Tetrachloroethene 3.2 3.3 3.1%


55H-CS/03212011/ /
DUP-2/03212011/


(continued)


trans-1,2-Dichloroethene 0.081 J 0.091 J 11.6%


1,1-Dichloroethane 0.098 J 0.090 J 8.5%


cis-1,2-Dichloroethene 0.039 J 0.049 J 22.7%


1,1,1-Trichloroethane 0.47 J 0.51 J 8.2%
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Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


55H-CS/03212011/ /
DUP-2/03212011/


Trichloroethene 22 25 12.8%


Tetrachloroethene 74 86 15.0%


 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: April 22, 2011


Peer Review: Dennis Capria


Date: April 26, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS



































Client Sample ID: AA/03172011/
Lab ID#: 1103504R1-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w032215File Name:
Dil. Factor: 1.75


Date of Collection:  3/18/11 12:18:00 PM
Date of Analysis:  3/22/11 06:11 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


122 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 46L-CS/03172011/
Lab ID#: 1103504R1-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033009File Name:
Dil. Factor: 1.75


Date of Collection:  3/18/11 11:08:00 AM
Date of Analysis:  3/30/11 01:01 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 0.015 J 0.69 0.058 Jtrans-1,2-Dichloroethene
0.18 0.042 J 0.71 0.17 J1,1-Dichloroethane
0.18 0.018 J 0.69 0.073 Jcis-1,2-Dichloroethene
0.18 0.21 0.95 1.11,1,1-Trichloroethane
0.18 3.1 0.94 17Trichloroethene
0.18 8.4 1.2 57Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


101 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 46L-IAF/03172011/
Lab ID#: 1103504R1-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033010File Name:
Dil. Factor: 2.06


Date of Collection:  3/18/11 11:00:00 AM
Date of Analysis:  3/30/11 01:34 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.21 Not Detected 0.53 Not DetectedVinyl Chloride
0.21 Not Detected 0.82 Not Detected1,1-Dichloroethene
0.21 0.0070 J 0.82 0.028 Jtrans-1,2-Dichloroethene
0.21 0.015 J 0.83 0.059 J1,1-Dichloroethane
0.21 Not Detected 0.82 Not Detectedcis-1,2-Dichloroethene
0.21 0.081 J 1.1 0.44 J1,1,1-Trichloroethane
0.21 1.1 1.1 5.8Trichloroethene
0.21 2.8 1.4 19Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


100 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: 46L-IAB/03172011/
Lab ID#: 1103504R1-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033011File Name:
Dil. Factor: 1.44


Date of Collection:  3/18/11 10:58:00 AM
Date of Analysis:  3/30/11 02:13 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.14 Not Detected 0.37 Not DetectedVinyl Chloride
0.14 Not Detected 0.57 Not Detected1,1-Dichloroethene
0.14 0.0083 J 0.57 0.033 Jtrans-1,2-Dichloroethene
0.14 0.037 J 0.58 0.15 J1,1-Dichloroethane
0.14 0.015 J 0.57 0.060 Jcis-1,2-Dichloroethene
0.14 0.21 0.78 1.11,1,1-Trichloroethane
0.14 3.1 0.77 16Trichloroethene
0.14 8.4 0.98 57Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


98 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 29S-IAB/03212011/
Lab ID#: 1103504R1-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033012File Name:
Dil. Factor: 2.01


Date of Collection:  3/22/11 2:54:00 PM
Date of Analysis:  3/30/11 02:48 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.51 Not DetectedVinyl Chloride
0.20 Not Detected 0.80 Not Detected1,1-Dichloroethene
0.20 0.0077 J 0.80 0.031 Jtrans-1,2-Dichloroethene
0.20 Not Detected 0.81 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.80 Not Detectedcis-1,2-Dichloroethene
0.20 0.046 J 1.1 0.25 J1,1,1-Trichloroethane
0.20 0.13 J 1.1 0.72 JTrichloroethene
0.20 0.48 1.4 3.2Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/03212011/
Lab ID#: 1103504R1-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033013File Name:
Dil. Factor: 1.83


Date of Collection:  3/22/11 
Date of Analysis:  3/30/11 03:22 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.72 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.74 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.72 Not Detectedcis-1,2-Dichloroethene
0.18 0.047 J 1.0 0.26 J1,1,1-Trichloroethane
0.18 0.14 J 0.98 0.74 JTrichloroethene
0.18 0.48 1.2 3.3Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


105 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 29L-IAB/03212011/
Lab ID#: 1103504R1-07A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033014File Name:
Dil. Factor: 1.55


Date of Collection:  3/22/11 5:22:00 PM
Date of Analysis:  3/30/11 03:59 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.40 Not DetectedVinyl Chloride
0.16 Not Detected 0.61 Not Detected1,1-Dichloroethene
0.16 0.0048 J 0.61 0.019 Jtrans-1,2-Dichloroethene
0.16 0.0040 J 0.63 0.016 J1,1-Dichloroethane
0.16 Not Detected 0.61 Not Detectedcis-1,2-Dichloroethene
0.16 0.031 J 0.84 0.17 J1,1,1-Trichloroethane
0.16 0.59 0.83 3.2Trichloroethene
0.16 1.6 1.0 11Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
101 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: 55H-CS/03212011/
Lab ID#: 1103504R1-08A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033015File Name:
Dil. Factor: 1.83


Date of Collection:  3/22/11 6:38:00 PM
Date of Analysis:  3/30/11 04:33 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.47 Not DetectedVinyl Chloride
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethene
0.18 0.020 J 0.72 0.081 Jtrans-1,2-Dichloroethene
0.18 0.024 J 0.74 0.098 J1,1-Dichloroethane
0.18 0.0098 J 0.72 0.039 Jcis-1,2-Dichloroethene
0.18 0.086 J 1.0 0.47 J1,1,1-Trichloroethane
0.18 4.1 0.98 22Trichloroethene
0.18 11 1.2 74Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
94 70-1304-Bromofluorobenzene
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Client Sample ID: 19S-IAB/03212011/
Lab ID#: 1103504R1-10A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033017File Name:
Dil. Factor: 2.23


Date of Collection:  3/22/11 9:26:00 AM
Date of Analysis:  3/30/11 05:51 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.22 Not Detected 0.57 Not DetectedVinyl Chloride
0.22 Not Detected 0.88 Not Detected1,1-Dichloroethene
0.22 0.0067 J 0.88 0.026 Jtrans-1,2-Dichloroethene
0.22 0.020 J 0.90 0.079 J1,1-Dichloroethane
0.22 Not Detected 0.88 Not Detectedcis-1,2-Dichloroethene
0.22 0.19 J 1.2 1.0 J1,1,1-Trichloroethane
0.22 3.4 1.2 18Trichloroethene
0.22 1.8 1.5 12Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
117 70-1304-Bromofluorobenzene
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Client Sample ID: 19S-IAF/03212011/
Lab ID#: 1103504R1-11A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033018File Name:
Dil. Factor: 8.05


Date of Collection:  3/22/11 9:26:00 AM
Date of Analysis:  3/30/11 06:28 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.80 Not Detected 2.0 Not DetectedVinyl Chloride
0.80 Not Detected 3.2 Not Detected1,1-Dichloroethene
0.80 Not Detected 3.2 Not Detectedtrans-1,2-Dichloroethene
0.80 0.010 J 3.2 0.043 J1,1-Dichloroethane
0.80 Not Detected 3.2 Not Detectedcis-1,2-Dichloroethene
0.80 0.070 J 4.4 0.38 J1,1,1-Trichloroethane
0.80 1.0 4.3 5.5Trichloroethene
0.80 0.63 J 5.5 4.2 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


104 70-1301,2-Dichloroethane-d4
92 70-130Toluene-d8
104 70-1304-Bromofluorobenzene
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Client Sample ID: 29S-IAF/03212011/
Lab ID#: 1103504R1-12A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033019File Name:
Dil. Factor: 1.64


Date of Collection:  3/22/11 2:50:00 PM
Date of Analysis:  3/30/11 07:01 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 0.11 J 0.89 0.60 J1,1,1-Trichloroethane
0.16 0.10 J 0.88 0.55 JTrichloroethene
0.16 0.33 1.1 2.2Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


105 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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Client Sample ID: 29L-IAF/03212011/
Lab ID#: 1103504R1-13A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033107File Name:
Dil. Factor: 1.75


Date of Collection:  3/22/11 5:16:00 PM
Date of Analysis:  3/31/11 10:44 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 0.0050 J 0.69 0.020 Jtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 0.0073 J 0.95 0.040 J1,1,1-Trichloroethane
0.18 0.028 J 0.94 0.15 JTrichloroethene
0.18 0.26 1.2 1.8Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


101 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 29L-CS/03212011/
Lab ID#: 1103504R1-14A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033108File Name:
Dil. Factor: 1.71


Date of Collection:  3/22/11 5:25:00 PM
Date of Analysis:  3/31/11 11:20 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.44 Not DetectedVinyl Chloride
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethene
0.17 0.0061 J 0.68 0.024 Jtrans-1,2-Dichloroethene
0.17 0.0034 J 0.69 0.014 J1,1-Dichloroethane
0.17 Not Detected 0.68 Not Detectedcis-1,2-Dichloroethene
0.17 0.029 J 0.93 0.16 J1,1,1-Trichloroethane
0.17 0.55 0.92 3.0Trichloroethene
0.17 1.7 1.2 11Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


101 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
101 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-2/03212011/
Lab ID#: 1103504R1-15A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033109File Name:
Dil. Factor: 1.49


Date of Collection:  3/22/11 6:38:00 PM
Date of Analysis:  3/31/11 11:53 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.15 Not Detected 0.38 Not DetectedVinyl Chloride
0.15 Not Detected 0.59 Not Detected1,1-Dichloroethene
0.15 0.023 J 0.59 0.091 Jtrans-1,2-Dichloroethene
0.15 0.022 J 0.60 0.090 J1,1-Dichloroethane
0.15 0.012 J 0.59 0.049 Jcis-1,2-Dichloroethene
0.15 0.094 J 0.81 0.51 J1,1,1-Trichloroethane
0.15 4.7 0.80 25Trichloroethene
0.15 13 1.0 86Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


101 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: 55H-IAF/03212011/
Lab ID#: 1103504R1-16A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033110File Name:
Dil. Factor: 2.12


Date of Collection:  3/22/11 8:35:00 AM
Date of Analysis:  3/31/11 12:27 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.21 Not Detected 0.54 Not DetectedVinyl Chloride
0.21 Not Detected 0.84 Not Detected1,1-Dichloroethene
0.21 0.016 J 0.84 0.065 Jtrans-1,2-Dichloroethene
0.21 0.0049 J 0.86 0.020 J1,1-Dichloroethane
0.21 Not Detected 0.84 Not Detectedcis-1,2-Dichloroethene
0.21 0.042 J 1.2 0.23 J1,1,1-Trichloroethane
0.21 1.9 1.1 10Trichloroethene
0.21 5.0 1.4 34Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


99 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 21S-CS/03212011/
Lab ID#: 1103504R1-17A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033111File Name:
Dil. Factor: 1.68


Date of Collection:  3/22/11 8:33:00 AM
Date of Analysis:  3/31/11 01:00 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.43 Not DetectedVinyl Chloride
0.17 Not Detected 0.67 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.67 Not Detectedtrans-1,2-Dichloroethene
0.17 0.0037 J 0.68 0.015 J1,1-Dichloroethane
0.17 Not Detected 0.67 Not Detectedcis-1,2-Dichloroethene
0.17 0.030 J 0.92 0.16 J1,1,1-Trichloroethane
0.17 0.074 J 0.90 0.40 JTrichloroethene
0.17 0.11 J 1.1 0.75 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


106 70-1301,2-Dichloroethane-d4
96 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 21S-IAF/03212011/
Lab ID#: 1103504R1-18A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033112File Name:
Dil. Factor: 4.48


Date of Collection:  3/22/11 8:30:00 AM
Date of Analysis:  3/31/11 01:33 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.45 Not Detected 1.1 Not DetectedVinyl Chloride
0.45 Not Detected 1.8 Not Detected1,1-Dichloroethene
0.45 Not Detected 1.8 Not Detectedtrans-1,2-Dichloroethene
0.45 0.0061 J 1.8 0.024 J1,1-Dichloroethane
0.45 Not Detected 1.8 Not Detectedcis-1,2-Dichloroethene
0.45 0.023 J 2.4 0.12 J1,1,1-Trichloroethane
0.45 0.052 J 2.4 0.28 JTrichloroethene
0.45 0.066 J 3.0 0.45 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


100 70-1301,2-Dichloroethane-d4
93 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: AA/03212011/
Lab ID#: 1103504R1-19A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033113File Name:
Dil. Factor: 1.75


Date of Collection:  3/22/11 9:04:00 AM
Date of Analysis:  3/31/11 02:13 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 0.0040 J 0.94 0.022 JTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


97 70-1301,2-Dichloroethane-d4
92 70-130Toluene-d8
91 70-1304-Bromofluorobenzene
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Client Sample ID: 19S-CS/03212011/
Lab ID#: 1103504R1-20A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


c033114File Name:
Dil. Factor: 1.58


Date of Collection:  3/22/11 9:27:00 AM
Date of Analysis:  3/31/11 02:46 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.40 Not DetectedVinyl Chloride
0.16 Not Detected 0.63 Not Detected1,1-Dichloroethene
0.16 0.0066 J 0.63 0.026 Jtrans-1,2-Dichloroethene
0.16 Not Detected 0.64 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.63 Not Detectedcis-1,2-Dichloroethene
0.16 0.064 J 0.86 0.35 J1,1,1-Trichloroethane
0.16 0.89 0.85 4.8Trichloroethene
0.16 0.58 1.1 3.9Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


104 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
109 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1106354 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


11L-SS/06142011/ 1106354-01A Air 6/14/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance







\\Arcadis-us\officedata\Syracuse-NY\Project_Data\AIT_PVU\2011\2011 - 14001 to 14500\14379\14379R.docx 3


ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Field duplicate samples were not collected as part of this dataset.


8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: July 7, 2011


Peer Review: Joseph C. Houser


Date: July 11, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS











Client Sample ID: 11L-SS/06142011/
Lab ID#: 1106354-01A


EPA METHOD TO-15 GC/MS FULL SCAN


3062210File Name:
Dil. Factor: 2.47


Date of Collection:  6/14/11 11:47:00 AM
Date of Analysis:  6/22/11 01:07 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.2 Not DetectedVinyl Chloride
1.2 Not Detected 4.9 Not Detected1,1-Dichloroethene
1.2 1.8 6.7 9.71,1,1-Trichloroethane
1.2 Not Detected 4.9 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.9 Not Detectedcis-1,2-Dichloroethene
1.2 19 6.6 100Trichloroethene
1.2 160 8.4 1100Tetrachloroethene
1.2 Not Detected 5.0 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


121 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
101 70-1304-Bromofluorobenzene


Page  1
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1103672R1 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


46L-SS/03182011/ 1103672R1-01A Air 3/18/2011 X


29S-SS/03222011/ 1103672R1-02A Air 3/22/2011 X


29L-SS/03222011/ 1103672R1-03A Air 3/22/2011 X


55H-SS/03222011/ 1103672R1-04A Air 3/22/2011 X


19S-SS-1/03222011/ 1103672R1-05A Air 3/22/2011 X


DUP-1/03222011/ 1103672R1-06A Air 3/22/2011
19S-SS-1
/03222011/


X


19T-SS/03242011/ 1103672R1-07A Air 3/24/2011 X


41L-SS-1/03242011/ 1103672R1-08A Air 3/24/2011 X


41L-SS-2/03242011/ 1103672R1-09A Air 3/24/2011 X


19H-SS/03242011/ 1103672R1-10A Air 3/24/2011 X


29T-SS/03242011/ 1103672R1-11A Air 3/24/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Tetrachloroethene was detected in the associated laboratory method blank; however, the associated 
sample results were greater than the BAL or were non-detect. Therefore, qualification of the sample 
results was not required.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


19S-SS-1/03222011/ /
DUP-1/03222011/


1,1,1-Trichloroethane 35 42 18.2%


trans-1,2-Dichloroethene 2.3 J 4.6 U AC


Trichloroethane 310 360 14.9%


Tetrachloroethene 730 850 15.2%


1,1-Dichloroethane 6.5 7.8 18.2%


 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.
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8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: April 28, 2011


Peer Review: Dennis Capria


Date: May 3, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS























Client Sample ID: 46L-SS/03182011/
Lab ID#: 1103672R1-01A


EPA METHOD TO-15 GC/MS FULL SCAN


3041222File Name:
Dil. Factor: 9.32


Date of Collection:  3/18/11 
Date of Analysis:  4/12/11 06:13 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


4.7 Not Detected 12 Not DetectedVinyl Chloride
4.7 Not Detected 18 Not Detected1,1-Dichloroethene
4.7 17 25 911,1,1-Trichloroethane
4.7 Not Detected 18 Not Detectedtrans-1,2-Dichloroethene
4.7 3.6 J 18 14 Jcis-1,2-Dichloroethene
4.7 460 25 2500Trichloroethene
4.7 1400 32 9300Tetrachloroethene
4.7 5.0 19 201,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


88 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
113 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: 29S-SS/03222011/
Lab ID#: 1103672R1-02A


EPA METHOD TO-15 GC/MS FULL SCAN


3041208File Name:
Dil. Factor: 2.42


Date of Collection:  3/22/11 3:57:00 PM
Date of Analysis:  4/12/11 11:07 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.1 Not DetectedVinyl Chloride
1.2 Not Detected 4.8 Not Detected1,1-Dichloroethene
1.2 1.0 J 6.6 5.8 J1,1,1-Trichloroethane
1.2 0.44 J 4.8 1.7 Jtrans-1,2-Dichloroethene
1.2 Not Detected 4.8 Not Detectedcis-1,2-Dichloroethene
1.2 17 6.5 90Trichloroethene
1.2 50 8.2 340Tetrachloroethene
1.2 0.25 J 4.9 1.0 J1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
114 70-1304-Bromofluorobenzene


Page  1







Client Sample ID: 29L-SS/03222011/
Lab ID#: 1103672R1-03A


EPA METHOD TO-15 GC/MS FULL SCAN


3041223File Name:
Dil. Factor: 9.84


Date of Collection:  3/22/11 6:25:00 PM
Date of Analysis:  4/12/11 06:32 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


4.9 Not Detected 12 Not DetectedVinyl Chloride
4.9 Not Detected 20 Not Detected1,1-Dichloroethene
4.9 11 27 621,1,1-Trichloroethane
4.9 Not Detected 20 Not Detectedtrans-1,2-Dichloroethene
4.9 Not Detected 20 Not Detectedcis-1,2-Dichloroethene
4.9 370 26 2000Trichloroethene
4.9 1200 33 7800Tetrachloroethene
4.9 2.9 J 20 12 J1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
110 70-1304-Bromofluorobenzene
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Client Sample ID: 55H-SS/03222011/
Lab ID#: 1103672R1-04A


EPA METHOD TO-15 GC/MS FULL SCAN


3041224File Name:
Dil. Factor: 16.1


Date of Collection:  3/22/11 7:43:00 PM
Date of Analysis:  4/12/11 07:02 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


8.0 Not Detected 20 Not DetectedVinyl Chloride
8.0 Not Detected 32 Not Detected1,1-Dichloroethene
8.0 9.1 44 501,1,1-Trichloroethane
8.0 Not Detected 32 Not Detectedtrans-1,2-Dichloroethene
8.0 Not Detected 32 Not Detectedcis-1,2-Dichloroethene
8.0 670 43 3600Trichloroethene
8.0 2400 55 16000Tetrachloroethene
8.0 Not Detected 32 Not Detected1,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


90 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
111 70-1304-Bromofluorobenzene
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Client Sample ID: 19S-SS-1/03222011/
Lab ID#: 1103672R1-05A


EPA METHOD TO-15 GC/MS FULL SCAN


3041218File Name:
Dil. Factor: 2.33


Date of Collection:  3/22/11 11:08:00 AM
Date of Analysis:  4/12/11 03:24 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.0 Not DetectedVinyl Chloride
1.2 Not Detected 4.6 Not Detected1,1-Dichloroethene
1.2 6.5 6.4 351,1,1-Trichloroethane
1.2 0.58 J 4.6 2.3 Jtrans-1,2-Dichloroethene
1.2 Not Detected 4.6 Not Detectedcis-1,2-Dichloroethene
1.2 58 6.3 310Trichloroethene
1.2 110 7.9 730Tetrachloroethene
1.2 1.6 4.7 6.51,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


92 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
111 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/03222011/
Lab ID#: 1103672R1-06A


EPA METHOD TO-15 GC/MS FULL SCAN


3041214File Name:
Dil. Factor: 2.30


Date of Collection:  3/22/11 
Date of Analysis:  4/12/11 01:20 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 2.9 Not DetectedVinyl Chloride
1.2 Not Detected 4.6 Not Detected1,1-Dichloroethene
1.2 7.6 6.3 421,1,1-Trichloroethane
1.2 Not Detected 4.6 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.6 Not Detectedcis-1,2-Dichloroethene
1.2 66 6.2 360Trichloroethene
1.2 120 7.8 850Tetrachloroethene
1.2 1.9 4.6 7.81,1-Dichloroethane


Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


93 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
112 70-1304-Bromofluorobenzene
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Client Sample ID: 19T-SS/03242011/
Lab ID#: 1103672R1-07A


EPA METHOD TO-15 GC/MS FULL SCAN


3041217File Name:
Dil. Factor: 5.92


Date of Collection:  3/24/11 5:10:00 PM
Date of Analysis:  4/12/11 02:56 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


3.0 Not Detected 7.6 Not DetectedVinyl Chloride
3.0 Not Detected 12 Not Detected1,1-Dichloroethene
3.0 7.9 16 431,1,1-Trichloroethane
3.0 3.5 12 14trans-1,2-Dichloroethene
3.0 Not Detected 12 Not Detectedcis-1,2-Dichloroethene
3.0 380 16 2000Trichloroethene
3.0 780 20 5300Tetrachloroethene
3.0 1.5 J 12 6.0 J1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


87 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
109 70-1304-Bromofluorobenzene
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Client Sample ID: 41L-SS-1/03242011/
Lab ID#: 1103672R1-08A


EPA METHOD TO-15 GC/MS FULL SCAN


3041213File Name:
Dil. Factor: 2.33


Date of Collection:  3/24/11 2:11:00 PM
Date of Analysis:  4/12/11 01:02 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.0 Not DetectedVinyl Chloride
1.2 Not Detected 4.6 Not Detected1,1-Dichloroethene
1.2 3.9 6.4 211,1,1-Trichloroethane
1.2 Not Detected 4.6 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.6 Not Detectedcis-1,2-Dichloroethene
1.2 82 6.3 440Trichloroethene
1.2 220 7.9 1500Tetrachloroethene
1.2 0.22 J 4.7 0.91 J1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


92 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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Client Sample ID: 41L-SS-2/03242011/
Lab ID#: 1103672R1-09A


EPA METHOD TO-15 GC/MS FULL SCAN


3041212File Name:
Dil. Factor: 2.42


Date of Collection:  3/24/11 3:05:00 PM
Date of Analysis:  4/12/11 12:42 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.1 Not DetectedVinyl Chloride
1.2 Not Detected 4.8 Not Detected1,1-Dichloroethene
1.2 0.75 J 6.6 4.1 J1,1,1-Trichloroethane
1.2 0.36 J 4.8 1.4 Jtrans-1,2-Dichloroethene
1.2 Not Detected 4.8 Not Detectedcis-1,2-Dichloroethene
1.2 10 6.5 56Trichloroethene
1.2 34 8.2 230Tetrachloroethene
1.2 Not Detected 4.9 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


94 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
110 70-1304-Bromofluorobenzene
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Client Sample ID: 19H-SS/03242011/
Lab ID#: 1103672R1-10A


EPA METHOD TO-15 GC/MS FULL SCAN


3041207File Name:
Dil. Factor: 2.33


Date of Collection:  3/24/11 9:31:00 AM
Date of Analysis:  4/12/11 10:44 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.0 Not DetectedVinyl Chloride
1.2 Not Detected 4.6 Not Detected1,1-Dichloroethene
1.2 0.39 J 6.4 2.2 J1,1,1-Trichloroethane
1.2 Not Detected 4.6 Not Detectedtrans-1,2-Dichloroethene
1.2 Not Detected 4.6 Not Detectedcis-1,2-Dichloroethene
1.2 1.0 J 6.3 5.5 JTrichloroethene
1.2 40 7.9 270Tetrachloroethene
1.2 Not Detected 4.7 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


92 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
115 70-1304-Bromofluorobenzene
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Client Sample ID: 29T-SS/03242011/
Lab ID#: 1103672R1-11A


EPA METHOD TO-15 GC/MS FULL SCAN


3041221File Name:
Dil. Factor: 2.20


Date of Collection:  3/24/11 8:10:00 PM
Date of Analysis:  4/12/11 05:30 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.1 Not Detected 2.8 Not DetectedVinyl Chloride
1.1 Not Detected 4.4 Not Detected1,1-Dichloroethene
1.1 0.67 J 6.0 3.6 J1,1,1-Trichloroethane
1.1 0.47 J 4.4 1.8 Jtrans-1,2-Dichloroethene
1.1 Not Detected 4.4 Not Detectedcis-1,2-Dichloroethene
1.1 44 5.9 230Trichloroethene
1.1 180 7.5 1200Tetrachloroethene
1.1 Not Detected 4.4 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


91 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
110 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) #1503354C  for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M1 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC


20D-SS-1/03172015 1503354C-02A Air 03/17/2015  X    


20D-SS-4/03172015 1503354C-03A Air 03/17/2015  X    


20D-SS-5/03172015 1503354C-04A Air 03/17/2015  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 


1. Sample receipt condition  X  X  


2. Requested analyses and sample results  X  X  


3. Master tracking list  X  X  


4. Methods of analysis  X  X  


5. Reporting limits   X  X  


6. Sample collection date  X  X  


7. Laboratory sample received date  X  X  


8. Sample preservation verification (as applicable)  X  X  


9. Sample preparation/extraction/analysis dates  X  X  


10. Fully executed Chain-of-Custody (COC) form   X  X  


11. Narrative summary of QA or sample problems provided  X  X  


12. Data Package Completeness and Compliance  X  X  


  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M1 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier III 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


 Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


 Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


EPA TO-15 Air 30 days from collection to analysis 
Ambient 
Temperature 


< -1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
4. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control 
limits. 
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5. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
6. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 100% for air matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate analysis was not performed on a sample location within this SDG. 
 
 
7. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 


  







 


\\arcadis-us.com\OfficeData\Syracuse-NY\Project_Data\AIT_PVU\2015\23001-23500\23435\23435R.docx 7 


DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 
Reported 


Performance 
Acceptable Not 


Required 
No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Canister return pressure (<-1”Hg)  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment/Field blanks     X 


C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Laboratory Duplicate Sample RPD     X 


Field Duplicate Sample RPD     X 


Surrogate Spike %R  X  X  


Dilution Factor  X  X  


%R Percent recovery 
RPD Relative percent difference 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 











LABORATORY NARRATIVE
EPA Method TO-15


Arcadis U.S., Inc.
Workorder# 1503354D


Three  1  Liter  Summa  Canister  samples  were  received  on  March  19,  2015.  The  laboratory  performed 
analysis  via  EPA  Method  TO-15  using  GC/MS  in  the  full  scan  mode.


This  workorder  was  independently  validated  prior  to  submittal  using  'USEPA  National  Functional 
Guidelines'  as  generally  applied  to  the  analysis  of  volatile  organic  compounds  in  air.   A  rules-based,  logic 
driven,  independent  validation  engine  was  employed  to  assess  completeness,  evaluate  pass/fail  of  relevant 
project  quality  control  requirements  and  verification  of  all  quantified  amounts.  


There were no receiving discrepancies.


Receiving Notes


As per client project requirements, the laboratory has reported estimated values for target compound hits 
that are below the Reporting Limit but greater than the Method Detection Limit. Concentrations that are 
below the level at which the canister was certified (0.2 ppbv for compounds reported at 0.5 ppbv and 0.8 
ppbv for compounds reported at 2.0 ppbv) may be false positives.


Analytical Notes


Eight qualifiers may have been used on the data analysis sheets and indicates as follows: 
      B - Compound present in laboratory blank greater than reporting limit (background subtraction not 
performed).
       J -  Estimated value.
       E - Exceeds instrument calibration range.
       S - Saturated peak.
       Q - Exceeds quality control limits.
       U - Compound analyzed for but not detected above the reporting limit, LOD, or MDL value.  See 
data page for project specific U-flag definition.
       UJ- Non-detected compound associated with low bias in the CCV
       N - The identification is based on presumptive evidence.


File extensions may have been used on the data analysis sheets and indicates 
as follows: 
 a-File was requantified
 b-File was quantified by a second column and detector
 r1-File was requantified for the purpose of reissue


Definition of Data Qualifying Flags
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Client Sample ID: 20D-SS-1/03172015/
Lab ID#: 1503354D-02A


EPA METHOD TO-15 GC/MS FULL SCAN


3032411File Name:
Dil. Factor: 2.48


Date of Collection:  3/17/15 10:41:00 AM
Date of Analysis:  3/24/15 04:26 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.2 Not Detected 3.2 Not DetectedVinyl Chloride
1.2 Not Detected 4.9 Not Detected1,1-Dichloroethene
1.2 0.40 J 6.8 2.2 J1,1,1-Trichloroethane
1.2 Not Detected 4.9 Not Detectedtrans-1,2-Dichloroethene
1.2 0.56 J 4.9 2.2 Jcis-1,2-Dichloroethene
1.2 0.34 J 6.7 1.8 JTrichloroethene
1.2 0.52 J 8.4 3.5 JTetrachloroethene
1.2 Not Detected 5.0 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


102 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-SS-4/03172015/
Lab ID#: 1503354D-03A


EPA METHOD TO-15 GC/MS FULL SCAN


3032412File Name:
Dil. Factor: 2.62


Date of Collection:  3/17/15 12:05:00 PM
Date of Analysis:  3/24/15 04:52 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.3 Not DetectedVinyl Chloride
1.3 Not Detected 5.2 Not Detected1,1-Dichloroethene
1.3 0.28 J 7.1 1.5 J1,1,1-Trichloroethane
1.3 Not Detected 5.2 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.2 Not Detectedcis-1,2-Dichloroethene
1.3 0.58 J 7.0 3.1 JTrichloroethene
1.3 Not Detected 8.9 Not DetectedTetrachloroethene
1.3 Not Detected 5.3 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


103 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 20D-SS-5/03172015/
Lab ID#: 1503354D-04A


EPA METHOD TO-15 GC/MS FULL SCAN


3032413File Name:
Dil. Factor: 2.64


Date of Collection:  3/17/15 12:56:00 PM
Date of Analysis:  3/24/15 05:19 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


1.3 Not Detected 3.4 Not DetectedVinyl Chloride
1.3 Not Detected 5.2 Not Detected1,1-Dichloroethene
1.3 0.53 J 7.2 2.9 J1,1,1-Trichloroethane
1.3 Not Detected 5.2 Not Detectedtrans-1,2-Dichloroethene
1.3 Not Detected 5.2 Not Detectedcis-1,2-Dichloroethene
1.3 9.9 7.1 53Trichloroethene
1.3 140 9.0 960Tetrachloroethene
1.3 Not Detected 5.3 Not Detected1,1-Dichloroethane


J = Estimated value.
Container Type: 1 Liter Summa Canister


Limits%RecoverySurrogates
Method


104 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1103673 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


19T-IAB/03232011/ 1103673-01A Air 3/24/2011 X


DUP-2/03232011/ 1103673-02A Air 3/24/2011
19T-IAB
/03232011/


X


19T-IAF/03232011/ 1103673-03A Air 3/24/2011 X


29T-IAF/03232011/ 1103673-04A Air 3/24/2011 X


29T-IAB/03232011/ 1103673-05A Air 3/24/2011 X


33T-CS/03232011/ 1103673-06A Air 3/24/2011 X


33T-IAB/03232011/ 1103673-07A Air 3/24/2011 X


33T-IAF/03232011/ 1103673-08A Air 3/24/2011 X


AA/03222011/ 1103673-09A Air 3/24/2011 X


41L-IAF/03232011/ 1103673-10A Air 3/24/2011 X


41L-IAB/03232011/ 1103673-11A Air 3/24/2011


19H-IAF/03232011/ 1103673-12A Air 3/24/2011 X


AA/03232011/ 1103673-13A Air 3/24/2011 X


Note: The analysis of sample location 41L-IAB/03232011/ was cancelled due to laboratory error.
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (15%) or a correlation coefficient greater than 0.99, and a RRF value greater than control limit 
(0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (20%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


19T-IAB/03232011/ /
DUP-2/03232011/


1,1,1-Trichloroethane 0.44 J 0.45 J 2.2%


Trichloroethene 16 17 6.1%


Tetrachloroethene 40 45 11.8%


 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.
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8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: April 22, 2011


Peer Review: Dennis Capria


Date: April 27, 2011
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Client Sample ID: 19T-IAB/03232011/
Lab ID#: 1103673-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040610File Name:
Dil. Factor: 1.64


Date of Collection:  3/24/11 3:52:00 PM
Date of Analysis:  4/6/11 03:01 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 0.081 J 0.89 0.44 J1,1,1-Trichloroethane
0.16 3.0 0.88 16Trichloroethene
0.16 5.9 1.1 40Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


120 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
92 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-2/03232011/
Lab ID#: 1103673-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040611File Name:
Dil. Factor: 1.58


Date of Collection:  3/24/11 
Date of Analysis:  4/6/11 03:45 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.40 Not DetectedVinyl Chloride
0.16 Not Detected 0.63 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.63 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.64 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.63 Not Detectedcis-1,2-Dichloroethene
0.16 0.082 J 0.86 0.45 J1,1,1-Trichloroethane
0.16 3.2 0.85 17Trichloroethene
0.16 6.7 1.1 45Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


117 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
89 70-1304-Bromofluorobenzene
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Client Sample ID: 19T-IAF/03232011/
Lab ID#: 1103673-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040612File Name:
Dil. Factor: 1.87


Date of Collection:  3/24/11 3:50:00 PM
Date of Analysis:  4/6/11 04:38 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 0.78 1.0 4.2Trichloroethene
0.19 1.6 1.3 11Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


118 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
88 70-1304-Bromofluorobenzene
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Client Sample ID: 29T-IAF/03232011/
Lab ID#: 1103673-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040613File Name:
Dil. Factor: 1.68


Date of Collection:  3/24/11 5:18:00 PM
Date of Analysis:  4/6/11 05:13 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.43 Not DetectedVinyl Chloride
0.17 Not Detected 0.67 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.67 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.67 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.92 Not Detected1,1,1-Trichloroethane
0.17 0.53 0.90 2.9Trichloroethene
0.17 1.9 1.1 13Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


114 70-1301,2-Dichloroethane-d4
113 70-130Toluene-d8
93 70-1304-Bromofluorobenzene
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Client Sample ID: 29T-IAB/03232011/
Lab ID#: 1103673-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040614File Name:
Dil. Factor: 1.61


Date of Collection:  3/24/11 5:19:00 PM
Date of Analysis:  4/6/11 06:14 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.41 Not DetectedVinyl Chloride
0.16 Not Detected 0.64 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.64 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.64 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.88 Not Detected1,1,1-Trichloroethane
0.16 0.64 0.86 3.4Trichloroethene
0.16 2.3 1.1 16Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


115 70-1301,2-Dichloroethane-d4
105 70-130Toluene-d8
90 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-CS/03232011/
Lab ID#: 1103673-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040615File Name:
Dil. Factor: 1.64


Date of Collection:  3/24/11 9:31:00 AM
Date of Analysis:  4/6/11 06:49 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 Not Detected 0.88 Not DetectedTrichloroethene
0.16 Not Detected 1.1 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


115 70-1301,2-Dichloroethane-d4
94 70-130Toluene-d8
91 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAB/03232011/
Lab ID#: 1103673-07A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040616File Name:
Dil. Factor: 3.04


Date of Collection:  3/24/11 9:30:00 AM
Date of Analysis:  4/6/11 07:25 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.30 Not Detected 0.78 Not DetectedVinyl Chloride
0.30 Not Detected 1.2 Not Detected1,1-Dichloroethene
0.30 Not Detected 1.2 Not Detectedtrans-1,2-Dichloroethene
0.30 Not Detected 1.2 Not Detected1,1-Dichloroethane
0.30 Not Detected 1.2 Not Detectedcis-1,2-Dichloroethene
0.30 Not Detected 1.6 Not Detected1,1,1-Trichloroethane
0.30 Not Detected 1.6 Not DetectedTrichloroethene
0.30 Not Detected 2.1 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


118 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
91 70-1304-Bromofluorobenzene
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Client Sample ID: 33T-IAF/03232011/
Lab ID#: 1103673-08A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040617File Name:
Dil. Factor: 8.95


Date of Collection:  3/24/11 9:27:00 AM
Date of Analysis:  4/6/11 08:09 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.90 Not Detected 2.3 Not DetectedVinyl Chloride
0.90 Not Detected 3.5 Not Detected1,1-Dichloroethene
0.90 Not Detected 3.5 Not Detectedtrans-1,2-Dichloroethene
0.90 Not Detected 3.6 Not Detected1,1-Dichloroethane
0.90 Not Detected 3.5 Not Detectedcis-1,2-Dichloroethene
0.90 Not Detected 4.9 Not Detected1,1,1-Trichloroethane
0.90 Not Detected 4.8 Not DetectedTrichloroethene
0.90 0.38 J 6.1 2.6 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


112 70-1301,2-Dichloroethane-d4
95 70-130Toluene-d8
86 70-1304-Bromofluorobenzene
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Client Sample ID: AA/03222011/
Lab ID#: 1103673-09A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040707File Name:
Dil. Factor: 4.02


Date of Collection:  3/24/11 3:11:00 PM
Date of Analysis:  4/7/11 01:39 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.40 Not Detected 1.0 Not DetectedVinyl Chloride
0.40 Not Detected 1.6 Not Detected1,1-Dichloroethene
0.40 Not Detected 1.6 Not Detectedtrans-1,2-Dichloroethene
0.40 Not Detected 1.6 Not Detected1,1-Dichloroethane
0.40 Not Detected 1.6 Not Detectedcis-1,2-Dichloroethene
0.40 Not Detected 2.2 Not Detected1,1,1-Trichloroethane
0.40 Not Detected 2.2 Not DetectedTrichloroethene
0.40 Not Detected 2.7 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


116 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
88 70-1304-Bromofluorobenzene
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Client Sample ID: 41L-IAF/03232011/
Lab ID#: 1103673-10A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040619File Name:
Dil. Factor: 1.64


Date of Collection:  3/24/11 1:00:00 PM
Date of Analysis:  4/6/11 09:51 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 0.22 0.88 1.2Trichloroethene
0.16 0.50 1.1 3.4Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


120 70-1301,2-Dichloroethane-d4
102 70-130Toluene-d8
95 70-1304-Bromofluorobenzene
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Client Sample ID: 19H-IAF/03232011/
Lab ID#: 1103673-12A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040709File Name:
Dil. Factor: 1.75


Date of Collection:  3/24/11 8:18:00 AM
Date of Analysis:  4/7/11 03:38 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 0.14 J 0.94 0.75 JTrichloroethene
0.18 0.47 1.2 3.2Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


118 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
88 70-1304-Bromofluorobenzene
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Client Sample ID: AA/03232011/
Lab ID#: 1103673-13A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


w040710File Name:
Dil. Factor: 1.75


Date of Collection:  3/24/11 3:00:00 PM
Date of Analysis:  4/7/11 04:25 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 Not Detected 1.2 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


123 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
91 70-1304-Bromofluorobenzene
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1110327A for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation.  Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 


Sample ID Lab ID Matrix 


Sample 
Collection 


Date
Parent 
Sample 


Analysis 


VOC SVOC MET MISC
13L-IAF1/10122011/ 1110327A-01 Air 10/13/2011  X    


13L-IAF2/10122011/ 1110327A-02 Air 10/13/2011  X    
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 


The table below is the evaluation of the data package completeness. 
 


Items Reviewed 


 
Reported 


Performance 
Acceptable 


 
Not 


Required No Yes No Yes 
1. Sample receipt condition  X  X  
2. Requested analyses and sample results  X  X  
3. Master tracking list  X  X  
4. Methods of analysis  X  X  
5. Reporting limits   X  X  
6. Sample collection date  X  X  
7. Laboratory sample received date  X  X  
8. Sample preservation verification (as applicable)  X  X  
9. Sample preparation/extraction/analysis dates  X  X  
10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of QA or sample problems 


provided  X  X  


12. Data Package Completeness and Compliance  X  X  
  QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
• Concentration (C) Qualifiers 
 


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 


 
B The compound has been found in the sample as well as its associated blank, its presence in the 


sample may be suspect. 
 


• Quantitation (Q) Qualifiers 
 


E The compound was quantitated above the calibration range. 
 
D Concentration is based on a diluted sample analysis. 
 


• Validation Qualifiers 
 


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  


 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 


reported limit is approximate and may or may not represent the actual limit of quantitation. 
 
UL The compound was not detected, quantitation limit is probably higher. 
 
JN The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification.  The associated numerical value is an estimated concentration 
only. 


 
UB Compound considered non-detect at the listed value due to associated blank contamination. 
 
N The analysis indicates the presence of a compound for which there is presumptive evidence to 


make a tentative identification. 
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K The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased high.  Actual concentration is expected 
lower. 


 
L The compound was positively identified; however, the associated numerical value is an estimated 


concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher. 


 
R The sample results are rejected as unusable.  The compound may or may not be present in the 


sample. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 


Method Matrix Holding Time Preservation Return Canister 
Pressure 


EPA TO-15 Air 30 days from collection to analysis Ambient 
Temperature > 1" Hg 


 
All samples were analyzed within the specified holding time and return vacuum pressure criteria. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
3.1 Initial Calibration (ICV) 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).   
 
3.2 Continuing Calibration (CCV) 
 
All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits. 
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4. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within the control limits. 
 
 
5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%. 
 
All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits. 
 
 
6. Laboratory Duplicate Sample Analysis 
 
The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied. 
 
The laboratory duplicate sample analysis was not performed on a sample location within this SDG. 
 
 
7. Field Duplicate Sample Analysis 
 
The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied. 
 
Field duplicate samples were not collected as part of this dataset. 
 
 
8. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
All identified compounds met the specified criteria. 
 
 
9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 
 


VOCs:  USEPA TO-15 Reported Performance 
Acceptable Not 


Required No Yes No Yes 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   
Holding times  X  X  
Return canister pressure/vacuum (> 1” Hg)  X  X  
Reporting limits (units)  X  X  
Blanks  


A. Method blanks  X  X  
B. Equipment/Field blanks     X 
C. Trip blanks     X 


Laboratory Control Sample (LCS) Accuracy (%R)  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD Precision (RPD)  X  X  
Laboratory Duplicate Sample RPD     X 
Field Duplicate Sample RPD     X 
Surrogate Spike %R  X  X  
Dilution Factor  X  X  


Tier III Validation      


System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X  X  
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      


A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 


established RT windows  X  X  


D. Quantitation transcriptions/calculations  X  X  
E. Reporting limits adjusted for sample dilutions  X  X  


%R Percent recovery 
RPD Relative percent difference 
%RSD Relative standard deviation 
%D Percent difference 
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CHAIN OF CUSTODY / 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  


 







Client Sample ID: 13L-IAF1/10122011/
Lab ID#: 1110327A-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a101922File Name:
Dil. Factor: 1.79


Date of Collection:  10/13/11 4:33:00 PM
Date of Analysis:  10/19/11 11:32 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.98 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.96 Not DetectedTrichloroethene
0.18 0.19 1.2 1.3Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
101 70-130Toluene-d8
99 70-1304-Bromofluorobenzene


Page  6 of 11







Client Sample ID: 13L-IAF2/10122011/
Lab ID#: 1110327A-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


a101923File Name:
Dil. Factor: 1.58


Date of Collection:  10/13/11 4:37:00 PM
Date of Analysis:  10/20/11 12:07 AM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.40 Not DetectedVinyl Chloride
0.16 Not Detected 0.63 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.63 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.64 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.63 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.86 Not Detected1,1,1-Trichloroethane
0.16 Not Detected 0.85 Not DetectedTrichloroethene
0.16 0.16 1.1 1.1Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


97 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
103 70-1304-Bromofluorobenzene
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SUMMARY


This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 1104144 for 
samples collected in association with the RACER Trust site in Moraine, Ohio.  The review was conducted 
as a Tier II evaluation and included review of data package completeness as required under USEPA 
Region III M3 validation.  Only analytical data associated with constituents of concern were reviewed for 
this validation. Field documentation was not included in this review.  Included with this assessment are 
the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples:


Sample ID Lab ID Matrix


Sample 
Collection 


Date
Parent 
Sample


Analysis


VOC SVOC MET MISC


32H-CS/03222011/ 1104144-01A Air 3/23/2011 X


32H-IAB/03222011/ 1104144-02A Air 3/23/2011 X


32H-IAF/03222011/ 1104144-03A Air 3/23/2011 X


28L-IAF/03292011/ 1104144-04A Air 3/30/2011 X


28L-IAB/03292011/ 1104144-05A Air 3/30/2011 X


28L-CS/03292011 1104144-06A Air 3/30/2011 X


AA/03292011/ 1104144-07A Air 3/30/2011 X


36L-IAB/03302011/ 1104144-08A Air 3/31/2011 X


36L-IAF/03302011/ 1104144-09A Air 3/31/2011 X


AA/03302011 1104144-10A Air 3/31/2011 X


DUP-1/03312011/ 1104144-11A Air 4/1/2011
14D-IAF
/03312011/


X


AA/03312011/ 1104144-12A Air 4/1/2011 X


14D-IAF/03312011/ 1104144-13A Air 4/1/2011 X
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ANALYTICAL DATA PACKAGE DOCUMENTATION


The table below is the evaluation of the data package completeness.


Items Reviewed


Reported
Performance 
Acceptable Not 


RequiredNo Yes No Yes


1. Sample receipt condition X X


2. Requested analyses and sample results X X


3. Master tracking list X X


4. Methods of analysis X X


5. Reporting limits X X


6. Sample collection date X X


7. Laboratory sample received date X X


8. Sample preservation verification (as applicable) X X


9. Sample preparation/extraction/analysis dates X X


10. Fully executed Chain-of-Custody (COC) form X X


11. Narrative summary of QA or sample problems 
provided


X X


12. Data Package Completeness and Compliance X X


 QA - Quality Assurance
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ORGANIC ANALYSIS INTRODUCTION


Analyses were performed according to (United States Environmental Protection Agency) USEPA Method 
TO-15.  All samples in this data set were subjected to M3 (Tier II) level data validation for organic 
compounds, as defined in the USEPA Region III Innovative Approaches to Data Validation (June 1995).  
Validation was performed following the procedures specified in Region III Modifications to National 
Functional Guidelines for Organic Data Review (September 1994) and USEPA National Functional 
Guidelines of October 1999.  Modifications to the procedures were necessary to accommodate method 
and reporting differences for samples analyzed using non-CLP methods (i.e. USEPA TO-15).  The Tier II 
was completed as defined in the QAPP MLC Moraine Facilities (November 19, 2010).  The quality 
indicators of this limited data review are included in the checklist.


The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission.


During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines:


• Concentration (C) Qualifiers


U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit.


B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect.


• Quantitation (Q) Qualifiers


E The compound was quantitated above the calibration range.


D Concentration is based on a diluted sample analysis.


• Validation Qualifiers


J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only. 


UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation.


UL The compound was not detected, quantitation limit is probably higher.


JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only.


UB Compound considered non-detect at the listed value due to associated blank contamination.


N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.
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K The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased high.  Actual concentration is expected 
lower.


L The compound was positively identified; however, the associated numerical value is an estimated 
concentration only and the reported value may be biased low.  Actual concentration is expected 
to be higher.


R The sample results are rejected as unusable.  The compound may or may not be present in the 
sample.


Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error.
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES


1. Holding Times


The specified holding times for the following methods are presented in the following table. 


Method Matrix Holding Time Preservation
Return Canister


Pressure


EPA TO-15 Air 30 days from collection to analysis
Ambient 
Temperature


> 1" Hg


All samples were analyzed within the specified holding time and return vacuum pressure criteria.


2. Blank Contamination


Quality assurance (QA) blanks (i.e. laboratory method blanks and field blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field 
activity.  Method blanks measure laboratory contamination.  Field blanks also measure contamination of 
samples during field operations.


A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  


Target compounds were not detected above the MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination.


3. Calibration


Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory.


3.1 Initial Calibration (ICV)


The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions.


All target compounds associated with the initial calibration standards must exhibit a %RSD less than the 
control limit (30%) and a RRF value greater than control limit (0.05).  


3.2 Continuing Calibration (CCV)


All target compounds associated with the continuing calibration standard must exhibit a percent difference 
(%D) less than the control limit (30%) and RRF value greater than control limit (0.05).


All compounds associated with the calibrations were within the specified control limits.
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4. Surrogates/System Monitoring Compounds


All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits.


All surrogate recoveries were within the control limits.


5. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis


The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The spiked compounds used in the LCS/LCSD analysis must exhibit 
recoveries within the established acceptance limits of 70% to 130%.  The relative percent difference 
(RPD) between the LCS and LCSD results must be within the method-suggested acceptance limit of 
25%.


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control 
limits.


6. Laboratory Duplicate Sample Analysis


The laboratory duplicate sample relative percent difference (RPD) criterion is applied when parent and 
duplicate sample concentrations are greater than or equal to five times the RL.  A control limit of 20% is 
applied when the criteria above is true.  In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of one times the RL is applied.


The laboratory duplicate sample analysis was not performed on a sample location within this SDG.


7. Field Duplicate Sample Analysis


The field duplicate analysis is used to assess the precision of the field sampling procedures and analytical 
method.  A control limit of 100% for air matrices is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to five times the RL, a control limit of three times the RL is applied.


Results (in µg/m
3
) for the field duplicate samples are summarized in the following table.


Sample ID/Duplicate ID Compounds
Sample 
Result


Duplicate 
Result RPD


14D-IAF/03312011/ /
DUP-1/03312011/


1,1,1-Trichloroethane 0.89 U 0.25 J AC


Trichloroethane 1.8 1.9 5.4%


Tetrachloroethene 5.9 6.1 3.3%


 AC Acceptable
 J Estimated (result is < RL)
 U Not detected


The field duplicate sample results are acceptable.
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8. Compound Identification


Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra.


All identified compounds met the specified criteria.


9. System Performance and Overall Assessment


Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method.
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DATA VALIDATION CHECKLIST FOR VOCs


VOCs: USEPA TO-15
Reported


Performance 
Acceptable Not


Required
No Yes No Yes


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)


Tier II Validation  


Holding times X X


Return canister pressure/vacuum (> 1” Hg) X X


Reporting limits (units) X X


Blanks


A. Method blanks X X


B. Equipment/Field blanks X


C. Trip blanks X


Laboratory Control Sample (LCS) Accuracy (%R) X X


Laboratory Control Sample Duplicate (LCSD) %R X X


LCS/LCSD Precision (RPD) X X


Field/Laboratory Duplicate Sample RPD X X


Surrogate Spike %R X X


Dilution Factor X X


Tier III Validation


System performance and column resolution X X


Initial calibration %RSDs X X


Continuing calibration RRFs X X


Continuing calibration %Ds X X


Instrument tune and performance check X X


Ion abundance criteria for each instrument used X X


Internal standard X X


Compound identification and quantitation


A. Reconstructed ion chromatograms X X


B. Quantitation Reports X X


C. RT of sample compounds within the 
established RT windows


X X


D. Quantitation transcriptions/calculations X X


E. Reporting limits adjusted for sample dilutions X X


%R Percent recovery
RPD Relative percent difference
%RSD Relative standard deviation
%D Percent difference
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Validation Performed By: Dennis Dyke


Signature:


Date: May 9, 2011


Peer Review: Dennis Capria


Date: May 11, 2011







CHAIN OF CUSTODY /
CORRECTED SAMPLE ANALYSIS DATA SHEETS



























Client Sample ID: 32H-CS/03222011/
Lab ID#: 1104144-01A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e040820File Name:
Dil. Factor: 1.87


Date of Collection:  3/23/11 3:28:00 PM
Date of Analysis:  4/8/11 09:09 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.19 Not Detected 0.48 Not DetectedVinyl Chloride
0.19 Not Detected 0.74 Not Detected1,1-Dichloroethene
0.19 Not Detected 0.74 Not Detectedtrans-1,2-Dichloroethene
0.19 Not Detected 0.76 Not Detected1,1-Dichloroethane
0.19 Not Detected 0.74 Not Detectedcis-1,2-Dichloroethene
0.19 Not Detected 1.0 Not Detected1,1,1-Trichloroethane
0.19 0.11 J 1.0 0.59 JTrichloroethene
0.19 0.81 1.3 5.5Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


93 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 32H-IAB/03222011/
Lab ID#: 1104144-02A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e040821File Name:
Dil. Factor: 1.64


Date of Collection:  3/23/11 3:29:00 PM
Date of Analysis:  4/8/11 09:51 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 0.13 J 0.88 0.71 JTrichloroethene
0.16 0.75 1.1 5.1Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 32H-IAF/03222011/
Lab ID#: 1104144-03A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e040822File Name:
Dil. Factor: 1.75


Date of Collection:  3/23/11 3:26:00 PM
Date of Analysis:  4/8/11 10:29 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.45 Not DetectedVinyl Chloride
0.18 Not Detected 0.69 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.69 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.69 Not Detectedcis-1,2-Dichloroethene
0.18 Not Detected 0.95 Not Detected1,1,1-Trichloroethane
0.18 Not Detected 0.94 Not DetectedTrichloroethene
0.18 0.37 1.2 2.5Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 28L-IAF/03292011/
Lab ID#: 1104144-04A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041116File Name:
Dil. Factor: 1.96


Date of Collection:  3/30/11 2:11:00 PM
Date of Analysis:  4/11/11 06:51 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.20 Not Detected 0.50 Not DetectedVinyl Chloride
0.20 Not Detected 0.78 Not Detected1,1-Dichloroethene
0.20 Not Detected 0.78 Not Detectedtrans-1,2-Dichloroethene
0.20 Not Detected 0.79 Not Detected1,1-Dichloroethane
0.20 Not Detected 0.78 Not Detectedcis-1,2-Dichloroethene
0.20 Not Detected 1.1 Not Detected1,1,1-Trichloroethane
0.20 Not Detected 1.0 Not DetectedTrichloroethene
0.20 0.046 J 1.3 0.31 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


91 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: 28L-IAB/03292011/
Lab ID#: 1104144-05A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e040823File Name:
Dil. Factor: 1.49


Date of Collection:  3/30/11 2:12:00 PM
Date of Analysis:  4/8/11 11:08 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.15 Not Detected 0.38 Not DetectedVinyl Chloride
0.15 Not Detected 0.59 Not Detected1,1-Dichloroethene
0.15 Not Detected 0.59 Not Detectedtrans-1,2-Dichloroethene
0.15 Not Detected 0.60 Not Detected1,1-Dichloroethane
0.15 Not Detected 0.59 Not Detectedcis-1,2-Dichloroethene
0.15 Not Detected 0.81 Not Detected1,1,1-Trichloroethane
0.15 Not Detected 0.80 Not DetectedTrichloroethene
0.15 0.071 J 1.0 0.48 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
96 70-1304-Bromofluorobenzene
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Client Sample ID: 28L-CS/03292011
Lab ID#: 1104144-06A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041117File Name:
Dil. Factor: 1.68


Date of Collection:  3/30/11 2:13:00 PM
Date of Analysis:  4/11/11 07:29 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.43 Not DetectedVinyl Chloride
0.17 Not Detected 0.67 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.67 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.67 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.92 Not Detected1,1,1-Trichloroethane
0.17 Not Detected 0.90 Not DetectedTrichloroethene
0.17 0.045 J 1.1 0.30 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


92 70-1301,2-Dichloroethane-d4
100 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: AA/03292011/
Lab ID#: 1104144-07A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041118File Name:
Dil. Factor: 1.39


Date of Collection:  3/30/11 4:53:00 PM
Date of Analysis:  4/11/11 08:14 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.14 Not Detected 0.36 Not DetectedVinyl Chloride
0.14 Not Detected 0.55 Not Detected1,1-Dichloroethene
0.14 Not Detected 0.55 Not Detectedtrans-1,2-Dichloroethene
0.14 Not Detected 0.56 Not Detected1,1-Dichloroethane
0.14 Not Detected 0.55 Not Detectedcis-1,2-Dichloroethene
0.14 Not Detected 0.76 Not Detected1,1,1-Trichloroethane
0.14 Not Detected 0.75 Not DetectedTrichloroethene
0.14 Not Detected 0.94 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


97 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
100 70-1304-Bromofluorobenzene
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Client Sample ID: 36L-IAB/03302011/
Lab ID#: 1104144-08A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041119File Name:
Dil. Factor: 1.64


Date of Collection:  3/31/11 10:58:00 AM
Date of Analysis:  4/11/11 09:03 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 0.18 0.88 0.98Trichloroethene
0.16 0.42 1.1 2.8Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


97 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
97 70-1304-Bromofluorobenzene
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Client Sample ID: 36L-IAF/03302011/
Lab ID#: 1104144-09A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041120File Name:
Dil. Factor: 1.68


Date of Collection:  3/31/11 10:52:00 AM
Date of Analysis:  4/11/11 09:49 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.17 Not Detected 0.43 Not DetectedVinyl Chloride
0.17 Not Detected 0.67 Not Detected1,1-Dichloroethene
0.17 Not Detected 0.67 Not Detectedtrans-1,2-Dichloroethene
0.17 Not Detected 0.68 Not Detected1,1-Dichloroethane
0.17 Not Detected 0.67 Not Detectedcis-1,2-Dichloroethene
0.17 Not Detected 0.92 Not Detected1,1,1-Trichloroethane
0.17 0.17 0.90 0.94Trichloroethene
0.17 0.39 1.1 2.7Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: AA/03302011
Lab ID#: 1104144-10A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041216File Name:
Dil. Factor: 1.64


Date of Collection:  3/31/11 1:50:00 PM
Date of Analysis:  4/12/11 07:04 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 Not Detected 0.88 Not DetectedTrichloroethene
0.16 Not Detected 1.1 Not DetectedTetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
97 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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Client Sample ID: DUP-1/03312011/
Lab ID#: 1104144-11A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041217File Name:
Dil. Factor: 1.79


Date of Collection:  4/1/11 
Date of Analysis:  4/12/11 07:41 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.18 Not Detected 0.46 Not DetectedVinyl Chloride
0.18 Not Detected 0.71 Not Detected1,1-Dichloroethene
0.18 Not Detected 0.71 Not Detectedtrans-1,2-Dichloroethene
0.18 Not Detected 0.72 Not Detected1,1-Dichloroethane
0.18 Not Detected 0.71 Not Detectedcis-1,2-Dichloroethene
0.18 0.046 J 0.98 0.25 J1,1,1-Trichloroethane
0.18 0.35 0.96 1.9Trichloroethene
0.18 0.90 1.2 6.1Tetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: AA/03312011/
Lab ID#: 1104144-12A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041218File Name:
Dil. Factor: 1.49


Date of Collection:  4/1/11 1:23:00 PM
Date of Analysis:  4/12/11 08:42 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.15 Not Detected 0.38 Not DetectedVinyl Chloride
0.15 Not Detected 0.59 Not Detected1,1-Dichloroethene
0.15 Not Detected 0.59 Not Detectedtrans-1,2-Dichloroethene
0.15 Not Detected 0.60 Not Detected1,1-Dichloroethane
0.15 Not Detected 0.59 Not Detectedcis-1,2-Dichloroethene
0.15 Not Detected 0.81 Not Detected1,1,1-Trichloroethane
0.15 Not Detected 0.80 Not DetectedTrichloroethene
0.15 0.067 J 1.0 0.46 JTetrachloroethene


J = Estimated value.
Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


95 70-1301,2-Dichloroethane-d4
98 70-130Toluene-d8
99 70-1304-Bromofluorobenzene
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Client Sample ID: 14D-IAF/03312011/
Lab ID#: 1104144-13A


MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN


e041219File Name:
Dil. Factor: 1.64


Date of Collection:  3/31/11 8:30:00 AM
Date of Analysis:  4/12/11 09:28 PM


(ug/m3)(ug/m3)(ppbv)(ppbv)Compound
AmountRpt. LimitAmountRpt. Limit


0.16 Not Detected 0.42 Not DetectedVinyl Chloride
0.16 Not Detected 0.65 Not Detected1,1-Dichloroethene
0.16 Not Detected 0.65 Not Detectedtrans-1,2-Dichloroethene
0.16 Not Detected 0.66 Not Detected1,1-Dichloroethane
0.16 Not Detected 0.65 Not Detectedcis-1,2-Dichloroethene
0.16 Not Detected 0.89 Not Detected1,1,1-Trichloroethane
0.16 0.33 0.88 1.8Trichloroethene
0.16 0.87 1.1 5.9Tetrachloroethene


Container Type: 6 Liter Summa Canister (100% Certified)


Limits%RecoverySurrogates
Method


96 70-1301,2-Dichloroethane-d4
99 70-130Toluene-d8
98 70-1304-Bromofluorobenzene
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